COTTON" SPINNING 
MACHINERY 

AND ITS USES 


CHAPTER I 

TEXTILE FIBRES 

A fibre may lif: describe as a threjtfMiko growth 
or constituent of a substance or a substance drawn 
out to a thin condition. A vast number of sources 
exist from which fibres may be obtained. Plants 
supply un with jute, hemp, linen, cotton, ramie,i 
etc. Animals give us wool, hair, bristles, silk, 
gut, etc., whilst from minerals we obtain astwetos, 
glfuss, and metallic wires of various kinds. In 
addition to these we have u series of fibres produced 
chemically and mechanically, such as artificial 
silks, which may be either of animal or vegetable 
origin. All these types of fibres arc used com- 
mcrcialiy for textile* puqmses. Our attention in 
the folfowbig pages will be confined to the cotton 
fibre, which, as noted above, is of vegetable 
origin. 

The Cotton Plant. The cotton fibre is the seed 
hair of a plant of the natural order of Malvacea. 
The genus of the order to which the cotton pro¬ 
ducing plant belongs is Gosut/pium, and all the 
cotton used i& our mills is one or the other of the 
species of t his genus. There is a considerable 
1 



0 


COTTON SPINNING MACjflNKUV 


difference th opinion among; Imtaniste as to Uie^ 
number of s]>ecies. A description of lifty-two 
varieties has been made by an Italian writer, and 
the Kew Index contains a list of forty-two distinct 
species. For our present purpose only four 
apecics need l>o considered, viz., (lossy plum 
Arboreum ; Gossypium Her! nice urn ■ (lossy pi urn 
Barbadensc ; Gussypium Hirsiitiiiu, 

Gosappivtti Arftorrifm* an its name implies, is 
atroedike plant ranging from 12 ff, to Itf ft, high. 
It is perennm, and lasts for five to six years. 
The flowers are purple and the film's are line, 
silky, and a good lenglli, This tree cotton is not 
grown commercially, though Ms cultivation is 
probably more ancient than that of any other 
kind of cotton plant. 

Gossypitom Herbamim includes most of the 
cotton florn Ind ia, ('hina. ai id S< >uthern Asia , 
and the short stapled Kgyptian cottons. The 
plant is an annual, growing from o ft. to ft. 
high* The seeds have an undergrowth of soft 
<lown. 

G<mtfphm Barlxiflm^ comprises the long silky 
fibres of the ftea Island, Egyptian and Peruvian 
cottons. Its height is from (>*t. to Wft, when grown 
as a perennial, but.only :Ml. to 4 ft. high when culti¬ 
vated an an annual or biennial. The seeds aiv 
small, black, and not covered wi11 1 an undergrowth 
of shovt fibres, so they come clean from the gin. 

Gossypium Hirs^lum includes most of the cotton 
grown in the Southern United States, and is 
commonly known as Upland or Pooler cotton. 
It is grown as an annual, and grows fiW 2 ft. to 7 ft. 
high. The seeds arc covered with an undergrowth 
of down. 
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Sources of the Supply of Cotton** The bulk of 
our raw cotton come* from the United States of 
Amrim-a, Egypt, ajid India. Other partft of the* 
world grow cotton, but to a loss extent than the 
three just»named, such as Peru, Brazil, West 
Indies, Mexico, Ask, China, East and West Africa, 
eU:. As the eotinn plant is a native of subtropical 
regions and requires a warm and humid atmosphere 
it can !>e cultivated economically nilhrn a fairly 
large belt of the world where these conditions 
exist, and a sandy lyjjc of soil is present. This 
belt may be Jixed at about -ItT oil cither side of 
the Equator, though it is much better to use the 
isothermal line of Hi! E. as the limit of its growth 
for commercial purges. As the present supply 
of cotton is not equal to the demand, various 
agencies mv nt work trying to develop cotton 
growing in parts of the world that are suitable 
for il. The British Cotton Growing Association 
is one of the most successful of these agencies, 
and large tracts of land in East and West Africa 
are now sending ns supplies. 

Names ci Cotton* Whilst the cotton plant is 
split up into families, all of which have their 
special characteristics, ^icsc botanical distinctions 
are practkally^a dead language to the commercial 
and technical man, and a variety of other nameft 
and terms arc used to distinguish the cottons from 
various parts nl the world. The general names 
uwd officially mv- 

American ; Brazilian ; Egyptian ; Peruvian ; 
West Indian ; African ; East Indian ; and Sea 
Islands. 

Each of these general names is split up into a 
* number *of loc;il designations, many of which are 

2-153901 
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used only among the growers of the cottons. 
Some of these names an 1 given here to indicate 
this phase, 

American Cottons, Uplands j Boards ; Texas); 

Orloana ; Muhilc, etc, Theno art) at ill further divided 
into a TnulLitudo of narm>a of a local eharad.cr klkjIi ilh 
B oyd Prolilio ; Allen ; IhritGOU ; Ilcrlutig ; Peeler : 
Texas Storm Proof; etc, 

Egyptian Cottons. Mitafifi; AsmH ; A boss!; A-'h- 
mouni; Hakdluridi's ; Volt os ; Tokar; SouiLan ; Hr. 
Quotations 14. the ottlriul lint in Livl^hujI mtliulo nil 
Egyptian cottons under Upper ; Sukel, find 

Indian Cottons, Hunt Indian roiioti it understood 
by lids term, They include Tmin-vrlly ; Western*; 
Northerns; Cocauadu*: IJroaeh; Kuiijda; Surtiv ; 
Oomra t Bengal; fSemdo ; Khuudeish; Ho, A common 
gonond namo for Indian cotton?, is Surat, 

Peruvian Cottonn, The*e aru . .rally known ,i* 

Rough and Smooth Peruvian i.'ottons. A Peruvian Stia 
Island cotton also grown. 

Brazilian Cotton*. Murunhum ; I’ern&m ; Panihyija , 
Maccio ; LVara. 

African Cottons. Tbcuo include cottons ktowu id 
A frica outside lho Egyptian distric ts. No .^lccilic 11 times 
have ns yet become attached to tho various types. At 
present they arc known ns Kasl and West African fioUon! 3 - 

Grades Of CottoiL Cotton from hi di of the 
districts iuuiihI above is not of uniform character. 
The hulk of the cotton, tlieivfoiv, bought by our 
mi lb is purciiased on the btusis of the grade of the 
cotton, The livei'pooi (oltuu Association has 
ten grades for American cotton; six grades for 
Egyptian ; six for Indian ; and tim^ for Brazilian 
cotton. There is a wide difference in value 
between the lowest and highest grade of each 
type of cotton. Appearance is the ma*n factor 
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in grading the cottons? so that cle^Pnlhfrss, colour, 
lustre, etc., arc the essential features. 

Cultivation of Cotton Plants* lids phase of ths 
subject is of little practical value to the mill 
worker. Probably at some stage in his career 
he will learn, from various sources, when to expect 
the new crop of the various cottons and even be 
interested in the daily reports us tn its progress 
in growth under the influence of variations in 
climatic eoi id Minns, insect jjesls, etc. At the 
moment, it is sufficient to point oirt that, as the 
bulk of the col ton used in run- mills is grown us an 
annual plant, M is sown in the open Helds in pre¬ 
pared ground, in much the same way as other 
crops are sown. When the young plants pome Up 
they are thinned out, and ultimately long rows 
of strong plants are seen spaced apart at suitable 
distances to jjermit adequate room for full develop¬ 
ment. The ground is kept well hood and free 
from wenls. In due time llie plant flowers, and 
as the flowers die off a small si^d pod ia left which 
continues to grow until the seeds within the pod 
attain malbrity and burst the seed pod or capsule, 
A sketch oF Hits sird pod is shown in big. 1, whilst 
in I’ig. 2 we have a. jough representation of the 
}jo<1 wlieft it Jpis hurst and the mass of fibres has 
bmi exil'd to the sun for a short time. It 
will he seen that the bursting of the seed pod is 
due to the growth of a mass of fibres which develop 
from tile cuticle or skin of the seeds, Each pod 
contains a number of seeds, and under normal 
conditions the fibres would dry up, and the wind 
would blow the'seeds qjpart and carry them aw ay, 
much in the same way that hairy seeds are 
dispersal in our guldens and fields. 
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In strong healthy phi ivis the seed jkkIs will 
burst when the bulk of the lihi^s have attained 
(their full growl h, hut thin is 4.tii ideal condition 
never fulfilled in a cullon held, Many set'll ]mkU 
burst prematurely, whilst others are retfirded, so 



E*’h; | r —t'oiTdS I""ei. 2 Su:n I'nn Hnjtvr ivu 

Si’kiN l'im Kiiiiii> 

that, in spile of eaiv in gathering the col ton, we 
find t|imntitjeri of unrijie and overripe fibres mixed 
with the mature fibres. As it is the nature of the 
cotton Jibres to dry up ipnekly when the seed pod 
has burst, it is necessary tu gather the exposed 
cotton at once, and this is done chiefly by labourers 
going around the plants and pielring oJl the bunches 
of cotton that are expired: ‘bolls of cotton T ‘ 
is fho usual designation for cotton in this condition. 

The Seed juid its Fibres, If ft piree de¬ 
tached carefully from its" fellows anti examined 
it will be found that there is a hard centre, the seed. 
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surrouiultMl by Mines in a early !ind* oil tangled 
condition. With a little care the fibres can he 
enmficd out as shown in hdg, 3, Muelf may bi* 
lesi P"i tot( hy an evmii nation of the fibres in Ibis 
their until Pal mm I it inn, and esjx k cially if various 
kinds of cotton are examined on llie seeds, It 
will be found I h d \ here 
is no if vent miiformiU 
in tlu' h niiili ol I ho libivs, 
and also that the fibre 
i I sell is \erv slant and 
SOilN'i'ly Miggests Hint il 
can In- used commercially 
Many seeds have a layer 
of short downy hair* on 
I he surface * if i he seeds, 
whilst others iia\o a \er\ 
clean surface Again ue 
may Jind. m trying to 
detach Iho lihres. that on 

some seeds ihe fibres come away easily, whilst in 
other seeds they adhere tenaciously, and will 
break before yielding at the seed surface. The 
fibres, having im root as in human hair, but being 
part and parcel of the fc sUm of the seed, must he 
broken off in, order lo five them from the seed, 
arid this brings u.s to 1 he first process through which 
eultim must pass before it can be utilized in our 
mills. • 
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Ginning the Cotton. Tile oj veration of removing 
the bl^es from the seeds is termed ‘ ginning/’ 
In the vcE} early days this rcmo\al of fibres was 
dime by hand ; later, squill hand-worked machines 
ralk^d *'t-burkas ' 1 were used, and in some (lasiis 
ait 1 alilt used. But. manual labour can only turn 
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out a very rsm all production, honor special machin¬ 
ery has been devised for doing the work quickly. 
Two ty]*s of gins arc used, each having a distinct 
method of detaching the fibres. 

In Fig. 4 it will be seen that if smi cotton 
is presented to the two revolving rollers .1 and B t 
the fibres will be curried for wan I, bul a a roller A 
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presses hard ori /h the seed cannot follow since the 
two rollers are small in diameter, The consequence 
is that the libres are simply turn from the surface 
of the seed, which falls away in a stripped condition. 
This is the old ehurka principle of action, and it 
has Wn adopted for one' of the types of gins. 
Instead of two rollers only one roller is ( . used, the 
other being substituted by a steel plate or doetor- 
knlfe A, as shown In Fig, f>. A large roller, 
covered by a. thick layer of leather or even made 
entirely of leather, and running at a high speed, 
ha* a stoel plate pressed strongly against it, the 
lower - edge of tins plate be ing ftdrly sharp. If 
we now platS 1 some wed 'cotton near the point 
where the steel plate K touches the roller^, the 
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fibres will be carried between the platband roller, 
but the seed cannot follow, and as a result the 
fibres will be ton) from the seed. In-order to 
ensure that all sides of the seed are presented to 
the roller jmd <Jodor-knife, a mechanical tapping 
effect is introduced which, by rapidly repeated 
blown, knocks away the seeds and enable them 
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to present other parts of their fibres to the action 
of the roller until they are entirely stripped and 
fall down through a grid. 

The second type of gin ads in a manner quite 
different (pun that of the one first mentioned. 
A series of thin circular saws, at fixed distances 
apart., are threaded on a shaft, Hetwoeu each 
pair of k^wk is fixed a bar so that the series of bat’s 
presents a surface through which the saw teeth 
project. Fig. ti represents this principle of action. 
The saws A revolve at a high speed, and the 
seed cotton at. ft, pressing against the bdVa G t 
is caught by the saw teeth arid dragged, between 
the bars. The spaces between the bars are too 
narrow to allow; the seed to pass through, so that 
the fibres are snapped off and carried forward. 
It will be noteiI t hat the effectiveness of the action 
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de^nds upon "the curly ord enlungled condition 
of tin 1 seed fibn^; straight film's could not tic 
detached* by this gim As a conseipioncc of “this 
method, the fibres arc broken off at other parts 
of Iheir length ha well as at the surface ef the seed, 
this depending upon 
the rrhdive siivngths 
at the \Eirious points 
of the iibivs. 

Sand. Icjh es, pieces 
of llu- sty'll pod and. 
of cour:A\ hit' of the 
seed hush or skin 
pass I hjnuLrh t lie gins, 
Pel;, t —luu. m aiid form nails of the 

1 .AHT 1 V Mnpuntios that the 

cotton contains when it is Mteiud itilo tin* mill, 
all of which must he climmuted before the cull mi 
Can lie manipulated 1 1 > the IhcsL advantage 
Baling. AHer the films have hmi lorn from 
the seeds they are carried by air eurienls. Lilt ices, 
or manual labour to a press, and t licit' made into 
compact hales, chiefly of u rectangular form, lnil 
sometimes in a cylindrical shajK 1 . High pressure 
is t used in squeezing the mass of cotton into a 
compact mass, and as it is mi intermittent; process, 
the bale, when ojjened in the mill, prcseiUs a series 
of layers or slabs of cotton as roughly sketched 
in 1%, 7. It with this type of cotton that our 
mills have to deal, and v\e must now give our 
attention to the many problems involved in turning 
this hard slahhy muss of raw cotton into yarn. 
Requirements in a Textile Fibred To transform 
a mass of fibres into a contiiiuous yarn suitable for 
weaving or other purposes certain property are 
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necessary nr dcsirahkt in the fibres. *They must 
lie ('Iran ; open ; pliable ; elastic ; line or thin ; 
possess some degree of si rengl h ; have t In* property 
of euhesiveness . uniformity in length : and Ix h 
reAsonahl v durable. If a slab or piere of t he efitton 
be taken from a bale and examined, it will lie si>cn 
that it is mil chain or open. The fibres fire matted 
together, and so some decree of cohesfveuess is 
exhibited here 1 >n separating the fibres they 
\uh be found to be ivhili\rlv sliorl, and iu>1. par- 
lieularlv uniform in length, The ismpie tiUix: is 
pliable and \erv thin indeed, bill easily broken. 
The tibies an 1 durable* as indicated by the vast 
amount [if col ton art h ies in daily use. h rom 
tikis gerainti/ation, the cotton fibre won It I scarcely 
appear to be one that would be Mipgcstive of use 
as a textile fibre* and is a matter of faet it must 
June been very long after many other libres had 
come into general use lieforc the manipulative 
ability of a civilised people emibled cut Ion to be 
used for textile purposes. The faet that the 
utilization of tills apparently msiiuiilieaul fibre 
has beeonit> one of the greatest industries of the 
uorld is due to mcrhtinjerd methods. 

Lengths and Diameters of Ootton Fibre* In,a 

print ica Use rise the manipulation of cotton in the 
mill is biased on the fibres having some definite 
average length, so that we speak of cotton being 
1 in, or ins. long. This length, however, ^s not 
truly an average one, for whilst there may Ih i a few 
fibres a little longer, there will always be a largo 
number that are miieh shorter, the VEmation 
ran pi up from fuTl length to as low as J in, in almost 
all kinds of cotton. r fhe diagram in Fig. N gives 
some iijea of the lengths of various cottons,and 
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the cross serves the*same purjiGSO for the 

diameters. The long Sea Island cotton is the 
finest staple, whilst the short Indian cotton rims 
the coarsest fibre. 

Strength of Gotten Fibre* Numerous ^csts have 
been made of this factor. The strength naturally 
depends u]kjii the amount of cellulose in the cell 



wall of the fibre, and as this i.s a \ lining ({Uiintily 
in all cottons, and even in any single fibre through¬ 
out its length, it is only jnAsihle to generalize on 
the matter. Sea Mind cotton appears to he the 
weakest and Peruvian the strongest fibre, though 
both Pliolleiuh and (omptals Indian cottons 
have been found even stronger than Peruvian* 
Greenwood, at the Manchester Technical College, 
found tkut Sakris cotton varied from nothing up 
Uy \\ grammes [ 10t>-4 grains) arid in *2iM tesls 
gave an avenge htrength fi-S5 grammes (00 

* grains). 
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Cotton Under the ‘Microscope . 1 It* has been 
shown that the cotton fibre in short, thin and weak, 
and’if a fibre be examined under the nficrotseope 
it will he found 1o eonsirft essentially of a single 
tube 1 or cell closed at the outer cud tind Rowing 
from the surface of the fceed. The walls of the 
tube arc very thin, and consist of an outer skin, 
then a deposit of cellulose and an internal lining 
of endoemmo or colouring matter. The thickness 
of the cellulose Widl is not uniform, so that when 
the cutton find ripens and bursts, the thin-walled 
tubes or fibres rapidly dry and collapse in an 
irregular manner, This produces an appearance 
of a very irregular twist in the fibres, giving them 
a rough surface in place of tin; smooth cylindrical 
surface which lliey have before they are dried, 
"Natural twist ’ is a term Impiently used to 
designate this jH/culinrjly of the cotton fibre. 
Though microscopic in character it is a valuable 
feature in cotton, inasmuch ns it enables the fibres 
to oiler a frictional resistance to movement when 
in cord ac t u i tli cn c h ol I icr, Th e fronti spi e* v e 
indicates the usual appearance of cotton fibres, 
and also 1 heir sections as soon under the microscope. 


(■H AFTER li 

COTTON MILL FROCESKFA 

Condition cl Bale Cotton. Raw cotton, as it 
arrives in the mil] in highly conipmiwfi halt's, is 
in a compact cfmdil-inn., and contains various kinds 
of impurities sueh as %and, soil, bilS of leaf, seed 
sejile, and cotton that has been stained in various 
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cotton mill rnorussES 

Condition of Bate Cotton. Ra.iv uni ton, as it 
arrives in the mill in highly roniprcswl halo*, its 
iu a compact condition, ami contains various kinds 
of impurities such m %aud, soil, bi# of leaf, seed 

Koale. and cotton that ban been utuincd in various 

■ 
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ways*, .Us*, there are imfiinicvahle short fibril 
as TAt L ll as large numbers uf small entanglements 
as if seviVul lilms had become knotted together. 
All this suggests that the cotton should be rimmed 
and the short Find knotty fibres elimhfaled, As 
nil the impurities aiv embedded in the muss of 
lilnvs, (leaning requires that 11n- rollon should 
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first hr oj>ened t horoughly if [>uv^Me mi opened 
as lo serrate every fibre from Its Minus. When 
this 1ms boon done the col ton i* sii}| a mass of 
loose fibres, su that. accompanying I}m■ owning 
and cleaning processes. tlm fibres must hr brought 
min some kind of ordered condition. 

The first, ordered mm til ion in cuttnti spinning 
is forming the loose colton mto a fleece and rolling 
it up into a hi]). Tins hiphf^ then to be reduced to 
a very srmill sb 1 , such as is mocii in a jnm'oi ) r aru. 

In Kig. b is shoUFi a mass of fibres drawn onl 
to a fine thread of yam by hand, and it will be 
observ'd that the few fibres at (* are simply the 
result of a gradual dttttvinrf ottf piman from the 
mass of fibre* at A. To give the few fibres at G 
sufficient strength for some practical piirjxjA', they 
are twisted ti| make them into u*mmpart. yarn 
or thread. 

All the above processes, in a cotton mill, are 
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done by machinery, anti involve owning, cleaning, 
drawing^ atid twining machines. During these pro¬ 
cesses the cotton is changed from the slab masses 
of the l>ale to open fluffy cotton, theft gathered 
together into a soft thick fleece and rotted up into 
a, lap, and again ojicued out and spread into along, 
wide, and very thin web, which is so thin that, it 
can he gathered together into a rope form called 
a direr. The sliver is drawn out into a gradually 
deen'ftring thickness called n miiitff, and ultimately 
this roving hvlrawn suflicicntly flue that ii can l>e 
twisted or Sjjim into jpm. The series of machine* 
for performing these operations ait 1 shown in 1'ig. 
10, The order of the machines is indicated by 
arrows, and it will he sivn that, alternate methods 
are given, this depending upon the kind nr quality 
of yarn that lias to he produced. Varia lions in 
the -sequence of machines are to he found in 
practice, some of which are due either to a mere 
question of taste or to sjjeehd tj Midi ties of yarn 
or sjiecial cottons. 

The depart mmlx of Ihe wiU air usually as follows : 
Bale room, mixing room, scutching rrtmn (often 
called blowing room), card room, and spinning 
room* 



CFlAPTEIt m 

PRINCIPLES ANI> IlLKMJ^Ti; OF COTTOS SPINNING 

Boring Cotton from Place to Place. Bale cotton, 
on arriving at the mill, is usually unloaded by a 
hoist and carried into the hale toodi on hand 
trucks, smallNrucks on rSils, trolleys on over¬ 
head rails, or even by manual labour.* From 
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their position in the btde, room, the bale* arc moved 
to some dear space and there opened by breaking 



Fm. IJ.— Lattut. fJojrvrioyi. 

the iron kinds by which they are hound and 
removing the juie covering. ftwry particle of 
thin cover must lie picked nJT befut'p beginning 
to interfere with the cotton. 

From this point Ihe nil ton 
begins its parage through 1 lit- 
mil]. The following sketches 
will ilhirttisite the iTietlwds 
adopled tnlram-Ter liie cotton, 
in its various conditions from 
point to point. 

Lattices. A c nm mon 
method of transport k by 
means of a travelling lattice 
as in J*ig, 11, Polum put 
on at A is carried to B and 
there deposited as shown, or 
it may l>e dropped into a 
mnehine or may lx: carried 
forward by other means to 
the desired ]H>int. 

The lattice consists of a Vi □. ia h —jiLiitmiA-riNu 
closely arranged attics of coWmammoN or 
wood** bars as at B t Fig, 12. LM *‘ 
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These barman* screwed or .otherwise fixed oil to 
leather bands A, and therv is usually a space left 
hetneen arm seen five wooden bars, As a lattice i>*unt 



Fjo. - JIJUUHtM-ll, 
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a rigid element, it moves 
uith ;i cerium amount 
of vibration, and tins 
muses some of the loose 
elements in Ihe cotton to 
fall through tJu’ .'paces 
bchu'eii the bars. lit 
some eases Ibis may bo 
undesirable, so h sheet 
of closely novel] material 
is then placid al the 
back of the bars to Hose 
up the spaces. 


It) \‘<l the eotlon is being taken from the 
entl of a Jatliee J to a pair of olljer Indices H 
and <\ uJiieh carry M in ail upward direction. 



li Lvnlimii'i Litlm 1 it unlink mOiRi 

lt*I|SjNjrt tn flH L Jrft. tlfltW tll! L f3J 1 1 of w 

Fin. U—1'aiii tef LviTieirs mu TjiRanai TUjissrftHV 

<>U INTKHHLM 4 TJS DujIPINtf. 


The inclination of tins jwxir of lattices B and C 
may be anything from a vertical to a horizontal 
portion, but \lie lattice jf becomes unnm'KHary 
as the lattice C approaches a horizontal position. 
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Two examples of lattices arc sluAvii u Fig, 14. 
In the left-hand diagram, lattice .4 w carrying the 
cot tort and transfers it to lattice H, which continues 
the movement in the same direction, If, turnover, 
the cot ton r* not r^juired to he carried farther, 
the motion of lattice Ji is 
reversed and, as in the rifilit- 
hand diagram, the cotton is 
then delivered over the end 
oF lattice ft. 

It will easily he seen that 
these flexible lattices can he 
in any direct inn even 
at right angles io inch other. 

Fig. In shows material Fed 
through a trunk from a room 
aimer, falling on In a lattice 
L, which carries it away I mm 
this point. 

Lattices am also used to 
carry forward other than the 
raw or open cot loin The 
rolled up fUcco of cotton, 
already mentioned and called Fm i-^-Tbunje 
a lap, requires to he unrolled, * mN iitwtw Afltl,VI! 
and tile imro%d part must lattice v^vryo*, 
be supported or it will fall 
to pieces. Fig. 10 shows bow this is done by 
resting the lap on a travelling lattice, the frieticnal 
grip of which holds the lap and carries it forward, 
thus unrolling the lap. The lattice supports the 
portion unrolled. 

In some cases blocks or Jumps of cutfbn require 
to be for! in a certain manner, anti spiked bars are 
fixed nn to* the lattice as shown in Fig, 17, The 

3-{S3SlL>) 
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cotton is' placed on lattice A, nliieli carrier it 
to the vnHmert lalticr h. Tile spikes S in this 



kttici 1 carry the eol tun upwards. and in doing 
bo pulls aw uy the colton from the hulk, and so 
breaks it up into smaller port inns 
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Roller. Rollers are used extensively in carrying 
cotton forward in the various machines. The 
sketch in Fig. IK given ttto examples of the method. 
The lap L is unrolled hy frictional contact with 



tin 1 revolving roller H, on which Si restfc As the 
lap unrolls, the fleece is luken forward Jiy a pair 
of rollers ill F revolving in the direction shown 
Iti some eniidil inns of Ihc cot 1 oil such hcin^ 
very f li in nr when sonic action is lending in | mil it 
asunder, the iilurs must he carried forward and 
supported by several rollers, such L is in ]'f£. Itl 



Another example is given in J H 'ig r show nig how 
rollers guide the cotton i'rum its loose Lonriitinn 
nil A until it is ml In I up into a lap at L , 
Pnenmatfi Conveying, (’umnts of air are used 
to Ei considerable extent in carrying cotton froni 
one place to another, lurt this, of course, cun only 
he done nflcP th< L cotton has been opened out 
sonieuhat, If a suction fail lie ]j!tiwi at one cud 
of a lube or trunk it sucks oui the air in the trunk 
and, by admitling air at the other end, there is 
est.iihlished si continuous current of air through 
the tnmk. ]f Kw cotton hr allowed In enter 
the trunk it is earned along with th^ cumait of 
air, and may thus l>e tnu*ported over considerable 
distances, Manual labour in transferring cotton 
between machine may he eliminated by connecting 
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tin- latter by trunks with suitably placed fans. 
The efficiency of this pucuniaticsyidem nf currying 
col ton either along trunks or within a machine 
itself, rirjxiiffc firstIv upon the fun, secondly upon 

* 
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the condition of the cotton, and thirdly upon the 
distance the cotton has to travel and the liends 
in the trunk. 

J^g. £1 shows a auction fan which draws air 
out of the trunk T. If cotton i>e admitted it 
travels in the direction of the arrows and is de¬ 
livered along the trunk 1)< It will lie noted that 
the fan A could have a frunk T placed on either 
side of it, and thus draw air from both sides. 
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An example of Ihc use of a fan In a ^mehine is 
fjivi'Ji in Vijjs. 22 The fan K corn mun levies 
along the tube E with a casing F. and lifts in turn 
contains ownings A and /f, which form usages* 
into the revolving cages (■ and D respectively. 
The tube J, fruni the fan A, is in eon unit ion with 
the other end of the cages V and Jj in the same 
maimer as I hat shown, If the fan is in operation, 
the cages revolving, and lfMise cotton floating about 
in the space lliiseollon will be .sucked or drawn 
on 1o tin rages a tong with 1 Eic eurrenf of air ml up. 
The apertures m the rages arc loo small for the 
cotton to pass through to the fan, so it adheres 
to the surfaces of tin- rages unlii it pisses lictween 
them and is drliu ivd as a loosely formal fleece. 
All tlusl and sleat tifuvs will puss through the 
cages and be vy vti-d at the outlet of the fan 
at JL 

An enlarged \icu of them' cages is shown in 
Idg, 23. The air einrcnl currying the cotton 
must l>o confined to a critafn direction so that (he 
cotton is deposited imiformly <m a given part of 
each rage. ^This is effected by internal dampers C f 
which cover up large portions of the eago surfaces : 
in addition, leather flnj/s aiv applied to eut off 
undesirable diauglits and leakages of air. 

Opening an5 Cleaning, Jf a pirn' of a slab of 
cotton from the hair Ijc shaken over a clean sheet 
of jMijjer' it will he seen that, very little dirt falls 
out of it. If, however, the same pirn: be Opened 
by hand into a loose fluffy condition, still over the 
sheet of paper, dirt will fail out, and dust will 
appeal 1 about, the cotton. Opening *nd cleaning 
are, therefore, two cloudy connected proccfleas, 
and »m; is almost always JissociatoHl w ith the 
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other. An opening process is always the essential 
fad or before cleaning <;an rwcur. 

Mechanical Methods of Opening, The owning 

of the hale cotton was formerly a laborious manual 
job, and was flour very imjH'rfectly, lienee arose 
flu- neeessity for allowing thr cotton m rt^t in a 
stack for some considera hie 1 inie in order to fjcmiit 
air amt moisture to ikmiicnte llie material and 
soften tlie partially opened hard tnfls. The 
ojjomtion is now done by machinery, and in tike 
majority of case* it is ijinte mmnv^sary In stack 
the o|>cnrd eolton Ijefniv passing it forward. The 
earlier machines were a givaf improvement nn 
hand opening, Imt pawing the cotton through 
successive pairs of strong spiked toothed rollers, 
and having eaeh succcwivr f>air of rollers miming 
al a higher surface speed. did little more than 
loosen and enlarge the slabs of colt on. This 
method e\rn required band feeding and pulling 
asunder of the not ton on the feeding lattice. and 
a staek was necessary to condition it, 

Rah cotton is now opened by the mechanical 
dements shown in Kig, 17 {p. 21 p If a bulk of 
bale cotton be placed on the lattice A u. is carried 
into contact with the spiked upright lattice L , 
the teeth of which piss 'through the slabs, drag 
out the fibres, and carry them il]wards where 
they can be removed. 

In Kig. 24 ue have a further owning effect 
illustrated, Tt is possible that the spikes of the 
inclined lattice will carry slabs or large lumps of 
cotton or some spikes will !>e more charged with 
eolton than ulbers. This difficulty is partially 
overcome hy arranging adx h ater or evener roller E 
rjear the upper end of the lattiee. Ely adjusting 
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tlT?* healer to the spiked lattice fipy superfluous 
cotton will he beaten off and will drop back into 
the bulk below. The opened cotton is ^tripped 
from file spikes by a heater C, and may lie operated 
upon immediately by subsequent machines. 

The nexf sketch, Fig. 25, shores an opening 
element consisting of a cylinder P covered with 



iron blades .1 pro jelling from its surface. The 
cylinder revolves rapidly on its shaft N, and 
the cottonfed Wtuecii the rollers F the blades 
strike it and carry it round within the easing 
or cover t\ The Math'S vary from a straight 
radial thrtmghvViirymg ln i nt forms, as at A s so that 
the whole cylinder is covered with these projecting 
knives or blades. EYom 1 his: appearance, such an 
opening organ is termed a ptsnapcae rpfjra/er. 
The cotton, in passing from the feed rollers l r \ 
iti im]n?deil hy snugs or projections on the inside 
of the cover, and so receives a further heating 
by the cylinder blades. J)uring its further passage 
it meets with a stories of burs 0, willi openings 



26 Cf/rroN spinning machjnrhy 

between the bars, and here it is dragged over the 
sharjj lodges u£ these bars and further opened. At 
the ntinU' time flu* grid-farm of the bars enables 
1 iu- heavy impurities in be 
driven out into receptacles 
placed to nwiiT them. The 
cotton, on rebelling the lowest 
portion of the cylinder, has been 
opened sulfieientl v to he carried 
by a em rvnt of air {created l>y a 
suction fan) along J) and on to 
other parts of the machine. 

A variation from the form uf 
cylinder m Kig. 2b is given in 
Fig. 2t> t in which the teeth are 
shorter and of east iron Instead 
of two feed rollers a.s ai b\ only one roller need 
be used, the other bang substituted by the shaped 
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end of a lever as at Y in Pig, 2b f and at. P in 
Fig. 26. 

Another fype of opening element is given in 
Pig. 27. This consists offong steel blades fastened 
to arms, an end view of which is tihown in tt'e sketch. 
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The blades H may bp two or thsee in number; 
they are inclined on the Hges ami strike tery rapid 
blo\v% on the cotton as the beater tJ evolves. 
These blows detach tufts of cotton an it is fed 
between tl^e roller H and the pedal lever P, 
The rotten is thus openod out, and in its passage 
it is dashed against tho grid or burs IT* which still 
furt her loosen it, and enable *oine ini purities to 
drop out between the bars inlr> mrplacSes under¬ 
neath. A suet ion fan produces a current of air 



which earffes the opened cotton in the direction 
Z), where it riuiv Ik 1 deposited on the cages as already 
explainej. 

Yet another class of opening element is illus¬ 
trated in Pigs, 2Hand '2\\. In Kig 2K the beate r A 
consists of arms projecting from a shaft which 
revolves at a high sjkh‘( 1 within n casing* thejower 
part of which is in the form of a ^rid hJ, Cotton 
is placed within the rasing through u door, and tbo 
armed taster set to work. The cotton is well 
beaten up* and after an interval varying according 
to tho degree of opening and cleaning required, 
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the cotton is taken nut, The Hunt and divl J are 
knocked /mt. hy the arms and the projections 0 
on the cover Ii 1 and fall through the grid A 1 . 
It will he noted that the cotton is not fed hy rollers, 
nor is it struck from the grip of rollers or pedals, 

A similar type of opener in which* tin 1 cotton 
is not struck from a holding position is shown 
in Fig. Herd lie cotton is fed through a trunk 
to an enclosed easing in which revokes a conical 
beater. This healer is built up of discs of steel 
with blades projecting from their outer edges 
similar lo those of tin' |>o]eiipine heater already 
described. The small discs of Ihe heater are at 
tile bottom, and the col (mi on entering the casing 
Is at nnee operated upon by the high spivd blades 
and is o|xmed out l hung lo tin- higher peri 
plieral s]>eed of ihe larger diameter discs m the 
heater a current of air is set up from the bottom 
to the top of the machine, and an additional 
suction effect is provided to draw the collou 
along the [kussuge ii i As the cotton becomes 
more open at the lower end of the beater the cur¬ 
rent of air raises il and brings it into contact with 
the larger diameter discs, where it is ojieiied further 
so that the current of air can raise il yel higher 
until ultimately it reaches t t hr highest point of the 
beater and ^mses along the pussagi* Ji for furl her 
treatments. (Jrids A 1 surround the conical lieu ter, 
through which impurities are drkru by centrifugal 
action ur by gravity. 

Although the cotton has been orient'd to a com 
Hide ruble extent, as corn} Jared with il s condition 
in the bale, it is by no means open or clean enough 
for our puff****. More t refined methods now 
&ucm i d those already given, and in Fig, 30 is shown 
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n Jftrt of cotton h fed lietween a ^roller F and 
a lixed plate D. A cylinder T covered *itli saw 
thrill is revolving rabidly, and as the nitron fjocs 
over tTie point ,Y the saw teeth pass through it 
and fake it away in wry small open fieeey tufts. 
Motes and filler impurities !ire knneked olf the 
teeth l>y the steel drips M. and other impurities 
and short hint's puss through the giidded^asing 
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G. Tliis action may he eomjuared with th^it of 
the saw gin {Fig, dj, A furth r refinement in 
opening and [‘leaning is carried out by passing 
this cotton hot ween two surfaces covered with 
innumerable tine guilts frf wire, the Two surfaces 
being set very elose to each other as in Kig. 31, 
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The part C travels very quickly, whilst F moves 
very sloVly. It is readily seen thirl- the cotton 
will lie opened out into a state of individual fibres, 
and this is done so effectively that, for most 
purpose the col ton may t>e considered to he 
sufficiently opened and (denned midy for other 
processes. There are still considerable quantities 
nf nej~ or very minute knotty entanglements of 
fibres, and also a huge sunounl of short, fibre's in 
the cotton, so for high class w ork another opening 
action is inland urn] as illustrated in fig, 32. 

A cylinder i* {only a perlion is shown) carries 
rows of needles. rollon is fed along b\ and at 
intervals is gripped or nipped between the ends 
of N And T and held firmly. The needles of the 
revolving cylinder puss through the protruding 
cotton rind open it thoroughly, Find also clean it 
by the combing action of the needles which remove 
all the short fibres and nejis. 

Mixing Cotton, If lias already been mentioned 
that cotton is stacks I niter being opened from 
the bale anti fiefore pissing it through any further 
opening process, in Ihe earl y days of Jlie industry 
the main object of this stacking was to allow the 
cotton to recover a more natural condition after 
its severe pressing in the fwlr, particularly as 
hand-opening separated the ootbm very imper¬ 
fectly. In addition to this, if was found, as 
varieties of cotton multiplied, that the cotton 
was sot uniform in colour, staple, cleanliness, etc,, 
and fdso that varieties of cottons could he com* 
binod to obtain tints, strength, cheaper or dearer 
yarn, etc. ^AU these factors make it necessary 
to mix cottons thoroughly in order to obtain 
uniformly the desired product. A stack pf cotton 
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is built up of layers of various haleS and eivitnus, 
and is then conditioned or allowed to rest fur a 
period? When used, the cotton is rnkrfi down 
from top to bottom of 1 lir stuck, and the mixture 
is passed iWough the opening process* 

Drafting or Drawing Processes. We have seen 
that an almost solid block of mi ton fibre's in the 
form of a bale ultimately hivumes a long thin 
yarn or thread Clearly Ihe fibres have been 
drag'll out to obtain this effect. If a piece of 
elastic is subjected to a pull it will iAiimr longer 
and thinner, i,r H it has Urn drawn out. It will 
'not remain in this condition, but if a group of cotton 
fibres an 1 pulled gently in the saint 1 wav the 
individual fibres will flide over rack other and 
we can thus draw out the film's to a longer length 
and a finer or thinner enudition. Owing to the 
shortness of the fibres, Ibis drawing out ran only 
be done gradually and in stages. The opening 
methods have 1 shown that a short length of cotton 
fed to the opening organ can' be beaten into a lung 
length. Currents of air will also draw the opened 
fibres into J#nger lengths, as we have wen in the 
preceding notes. On examining this drawing out 
action, we sec that it is effected by moving the' 
fibres forward rtf mv quickly than they are delivered. 
Revolving cylindrical surfaces are the chie f moans 
of obtaining this attenuation of the fibivs* These 
are known as drawing roller*, and one pur of 
rollers feeds the cotton to another pair of rollers 
which run at a higher surface speed. Fig. 33 
gives a general idea of this method. The bottom 
rollers, D, E, J*\ are fluted in order ato grip the 
cotton and they are driven positively* The top 
rollers, A, E 7 P, are driven by friction Ihrough 
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contact ^with' the cotton that is lioing eEirri^l 
forward, The surhiee sjjet'd of tC is higher than 
th,it of' D, and tlie surface sjxrd of F is'higher 
than that of E. I'nil oil is fed ;t1 M. and is taken 
forward until it lynches ulu n it aFonce begins 

10 be taken lorwiird 
al El ipijekei rale, so 
the hhn.s niv drnun 
a-mider or slide over 
each <d her, 'This 
straight< n- them and 

11 nds in >rl them 
pa ml lei liteneh other. 

A similar act fon lakes 
place Mnreo Ihe 
ri iJh-r A T and A T , be* 

|iiieislv than F. The 

out ton 

, 1 /, and 
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cause F rims much 
consequence nf this 


ueiion is that tie 
delivered at .V js thinner than that fed at 


also that the fibres are in a strargliler and more 

nearly jwirnllel state 

Doubling, The elWls 1 l> bring ihe chaotic 
mass of fibres into some ordered condition, such as 
a llecee, )ap T web, sliver, roving, and yarn, are 
successful in their respective objects, but there is 
an unusual degree of JiTegularily in 'the Ibiek 
and thin places tthkh abound rn all these stages. 
Mechanism has not yet been devised to obtain 
regularity by a single process, hence LinifnrmUv 
has to be obtained by Ibe costly methyl of relat¬ 
ing processes. Several hips, slivers, rovings, or 
yalns arc ” doubl'd ” or combined together so 
that there $s a chance pf thick and thin places 
neutralizing each oilier. The more slivers that 
can be doubled, together the greater the dnanecy of 
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regularity, though thorr in always Hie possibility uf 
a run of tliirk or lliin plat os coming together. In 
generatin' method of doubling results in regularity. 
In Fig. :J4 lluve laps are shoe'll, if they mv 
Jill unrolled fogrtlwr and rurriid forward t!n-y will 
all be superimposed fit -I, and in this condition 
1 1 h- thick and Hum places will In partially iwnlral- 
iaed. Th< i 1 hire t li irk nesses pn^ j hmugh tin 1 
HWi-fimr }> and rmeViir a! f' i{< one thickness 
cfjual to 1 ho IhmknrsK of one <>f ihejaiginfll laps 
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and much more regular in thickness lhan any one 
of the OiIginnl hips. ^ 

in tin same wny ihi- diwr* in Fig. IS.1 are com¬ 
bined ni _| T Jink'S through the machine /J. and 
emerge at #in <i more regular condition as a single 
sliver. it will In 1 seen from this that thvhfing 
is a process the very opppsite of tfrav'itirf, so far as 
at IriHiEi [ io ti ir« coueernec I r 

Ordered Forms of Cotton, (niton tan hr fed 
to ii machine continuously for relaihely long 
periods, anti consequently the machine will deliver 
the: cotton continuously without a break, When 
the rolton is given an ordered form such as a 
fleece* sliver, roving. etc., it n^mres to ho trans¬ 
ferred to other muoiunp^ and must, flierefore, 1 ** 
in i\ form ami si/,e suitable for carrying about by 
manual HUmur. 
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Tis the ease of the fleece it is rolled up into a, lap 
weighing al>nui 3fi lbs., and can ho carried to other 
machines. 

The stiver is in the 
form of <l continuous 
rn]M i of very loose fibres 
about in. to 1 in. in 
diameter, ami is coiled 
ii |n into a. can some¬ 
thing like that shown in 
Kig, 3b. The coiling 
commences at the bot¬ 
tom tt f the (‘mi (J, and 
the latter is gradually 
tilled hy the sliver being coiled 
as shown. liy withdrawing tile 
end L , the whole 1 of the sliver 
can easily be drawn out of the can. 
As the sliver is drawn down to 
a thinner diameter it is too light 
and weak to be coiled into a can, 
so it is wound on to bobbins. 
These bobbins (mvi^s bobbins) 
consist, of a wooden barrel, and 
tile roving is wound on this in 
cylindrical layers us in- h’ig. 37. 
The bobbin barrels have no end 
flanges, mo the ends of the winding 
arc built up in a conical form iw at 
T j this enables the bobbins to 
bo carried from one machine to 
another without damaging the 
Pm. 37, -I'AiiriAT. delicate roving. The final form 

Sbctiuh or Fully- when. tHe roving has been spun 

wound Rovino . , . °_ r 

Bobbin, into yam is the cop. - 
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Twisting. It will readily lie wet'll that^whoii a 
■ierk'S of short fibres, such as cotton, have Wri 
drawn* out to a very small diameter, &iy onc- 
sixtrenth of au inch, with the fibres all lying in a 
fairly straight jjosition lengthwise of the roving 
the roving will Lie very weak and easily hmken. 
It is mo vicak that ii would seaively l>e possible 
to wind it on a bobbin in spite of the very delicate 
adjustment of tin- mechanism used for that pur¬ 
pose, lb lion ever, this weak roving l>e given a 
fen twists it is strengthened eomSblernhlv by 
binding the fibres together frictional resistance 
bet iicen the fibres then prevents them from sliding 
over enrh other. When the roving has been 
mlrnrtl by lL drawing to the mpusile thinner 
in stages, it revives a final twisting consisting of 
many twists per inch which transforms it into 
ft yarn.'" This final twisting is termed '* spinning/’ 
whilst - the other twisting mentioned is merely 
incidental, to enable the roving to lie unwound 
from one bolt bin and wound on to another. 

Methods ot Twisting. h-Nperimeuts with narrow 
tape are us^ul to illustrate the twisting effect of 
various jrim'H of mechanism. Take a short 
spindle as in I'ig, 3S, with a weight IT at one end. 
Make a slit at,tho other end, nr use a ring to fit 
tightly over the end, to hold the tap 1 . Then if 
$ be held suspended hy the tape and the weight 
If be revolved, the tape heroines twisted—ono 
twist for every revolution of the spindle. If this 
twisted portion be now wound on to the spindle 
and a further length of m at trial Jin' taken, another 
length of twisted tape is produced. *ftubstitute 
a roving for the tape, ant*we have a very ancient 
spinning process. 
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It will lie seen that the end of the tape in Fig. 
33 could Ihj fastened anywhere along S; it in a 
mere convenience to fasten it to the end. At jf, 
in Fig. 39, the material is shown fixed to the 
middle of the spindle. S The spindle 
is also shown driven by a band and 
whiirve. If the material is now 
panned through mi eyelet at the 
end of ai t arm E fixed to the 
spindle the other end X being 
held in out 5 position, the revolution 
uf the spindle -will twist the material 
bei w een A and A'. The arm E pmy‘ 
be bent to any shape without 
altering the action, and in Fig’ ^ 
(t ) the arm K is shown bent—yield¬ 
ing a recognizable form of flyer used 
in llie earliest mechanical methods 
of spinning, the principle of which 
is still used extensively in cotton 
mills for putting twist into rovings 
and yarns, The arm E can be 
pendant or inverted. 

Although Fig, 39 shows only one 
arm as the essential feature in t wist¬ 
ing, it wifi be realized that as this 
arm revolves it will be unbalanced, 


Fin, :w. 

lU.TTSTTtA'llKfl 
the Pain rin II 
of Fly eii 
Twisting 


ho another arm is placed on the opposite side* 
A further feature to lie observed is that, as the 
spindle revolves, the arm E in Fig* 39 (0) tends 
to fly outwards by centrifugal force. This limits 
this type of spindle to comparatively low speeds, 
and is thus an important limiting factor in 
production wherever it'is used. 

A modification of the flyer type of twisting is 
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seen in the ring and traveller method. Referring 
to Fig. 4()j the material Y to be twiste!) conies 
from the rollers and is threaded through a bent 
piece of wire T (called a traveller) which clips over 
a fixed ring p„ and is free to move am mid the ring. 
From the traveller T the material passes to the 
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spindle 8. When the spindle re volves it tends to 
wind o?i the material Y. As this material is only 
being delivered at a certain uniform rate, the pull- 
ing effect on Y would break tin. material were it 
not for the fact that the loose traveller yields to 
the pull and begins to move round the ring R> 
For every revolution thftt tho traveller makes 
round the .ring there is a twist put into the material 
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Y. Thorp ifipractically no limit to the sjieeri at 
which flu 1 traveller can he driven round the ring. 



The next i Mustn't inn, Tig. 4 1, represents an 

extremely old hut a, very ingenious in<'t >itK.t_ The 
drawing re prone nts a 

spindle N on which some 
material ha^hecn uound. 
This material y is con¬ 
tinued up the spindle to 

the ]H>int, J*, •■■anti from 

here goes to the rollers be¬ 
yond X. As the spindle 

revolves jt naturally 

attempts to wind on the 
yarn Y, hut owing to 
> the inelhied position of 

the spindle and the fact that the spindle i* tapered 
to a fairly fine point the yam begins to slip over 
the end, and every revolution of the spisdie results 



i-'ni 
Twisting 
AL-capN <ir a 
lli.i.i-; Srism-K. 






rmtfnrw** ani> klj:mknts or siunmnu 


in this slipping over of the yiirii. Each Ijmo the 
yum slips over, n twist, is pul into it, so that for 
every revolution of the spindle u twist is* put in 
the material ) r . As the spindle is a jicrfectlv 
plain piece iti cylindrical shvl with a whurvo for 
driving it, there is in this ease also practically no 
limit to the HjMvtf of the twist inn process. 

Winding. In rolling a ih^e into a lap the 
method shown in Tig, 20 fp. 21) is adopted. An 
the speed at whieh IT is wound up is uniform with 
the speed at wlueh the three is delivered it is 
simply turned round at I lie rati 1 of the rollers on 
frliich it rests. 

(V)iler w hiding has already been explained 
(p, 34). and ibis speed Is also uniform, 

On wrndmg material on to a bobbin or cop in 
cotton limekiln tv a different si t of conditions 
exists, l/t S, Tig. 42, he a spindle or bobbin 
on to whieh is to he wound material uniformly 
delivered from A, The s^vd of the spindle 
must be such that il will wind on the material T 
at exactly the same s|>eed as that at whieh if. is 
delivered b^the rollers X. As the material is 
put oil in layers the bobbin becomes larger in 
diameter, so that ultimately if reaches the large 
diameter ^Jiis targe diameter must also run 
at a s]>eed that, will wind on exactly at the rate 
delivered by rollers A', but one revolution of F 
will wind on vrrv much more than one revolution 
of S. To wind on at F t therefore, >ve must KHve 
the xvrfair tfpeed of F precisely the same aaitr was 
at iS, This clearly means that.the full bobbin 
must revolve muc h slower than the emjfty bobbin 
in order to wind on the 1 material. The variation, 
of course, aiuat be made gradually a£ each layer 
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in addcfl froth the empty bobbin S to the full 
bobbin F. This is equal to saying that in winding 
on material in any form the surface speed'of the 
surface on which the material is wound must be 
uniform- To obtain a uniform surface si>eed on 
a varying diameter we must vary the rate of 
revolution. 

Methods oi Winding- Two methods are adopted 
in cotton spinning machinery to vary gradually 
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the rate of revolution of a bobbin or spindle- One 
method is by means of'cone drums shown in 
Fig, 43- If the cone drum marked A revolves 
at a uniform rate it uill drive the cone drum B 
at a varying rate according to the position of the; 
strap connecting the two drums- JSy suitable 
mechanical arrangements the strap S can be 
moved gradually from one end of the cone drums 
to the othej 1 m a bobbin is enlarged by the addition 
of layer upon layer of ui&terial. 

The other method is by means of a quadrant as 
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sketched in Fig. 44. Tim object "is to drive a 
drum I) at a varying spiked, Let Q be a bar 
centred at 0; at .1 attach a hook to frhicli is 
fastened one end of a chain which is wound 
several times round the drum 1). If we now 
cause the bar Q to move through part of a 
circle to the dotted position, and at the same time 
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move tin flrura D to the position A\ we shall 
find that a length of chain exists between the new 
position ijf A al ;Y and the new position of the 
drum nt fC. ft his length of chain has clearly 
become unwound from the drum, and in unwinding 
it must have caused the drum to revolve. 

If the chain attach merit nt A is moved upwards 
along the har Q in a srries of stc|>s and, nt each 
step, the bar move* to the dotted position at the 
same time that Ihe drum D inrtvcs t^ E, it will 
be found that, the amounfruf chain unwound from 
the drum will be less at each step, Jn Fig, 44 the 
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extreme upwnVd rnnvrmenl nf tho chain attach¬ 
ment is to the point K, and it will bo soon that 
when B moves to and t ho dnim J) moves to K, 
the length of oho in unwound is considerably loss 
than when tho olmin is attached W h the lowest 
point of tho bar at .1, Tho drum i) is thus 
mode to revolve at a Mining speed* depending 
upon the position of the chain hoi ween A and 
B t being ipiickesl when the chain is at A and 
gradually becoming slower as the hook travels 
up the bur to Ji IVy arranging suitable gearing 
on the shaft of the drum i>, the spindles 
may be driven and, as a eop increases in diameter,' 
ita speed is it‘dueed in the correct, ratio. It may 
also be pointed nut that as a eop is built up from 
an initial parallel layer u> a very conical layer, tho 
circular movement of ihe claim attachment on the 
bar gives the necessary variation to the speed of 
the spindle required for winding on a conical 
surface. 

The foregoing methods of opening, cleaning, 
drawing, doubling, twisting, and winding are 
all incorporate! in cotton machinery, and gen- 
erally two or more of the elements are found in 
a single machine. The next step will be to show 
the various complete machines and. if tin* previous 
chapters have iiecn read carefully, it will be a 
comparatively easy matter to follow the descrip¬ 
tions given to each machine. A host of small 
details, hoth mechanical and operative, are associ¬ 
ated with enHon machinery u]>art from the main 
element, such as gearing, driving, amount, of dra w¬ 
ing required, sizes of rollers, sotting of rollers, 
and adjustments of distances to set the various 
elements apart from each other. 



cotton c.ins 


4* 


CHAITKIt IV 

CUTTON (HNS 

The machine illustrated in Fig 4n consists rif a 
serins of eireubir saws. iS\ nnmul(*<l an si shaft at 
rotup fixed distance n.f^ the spare between tin* 
saws being partially occupied by platen ur bars / > l 



Seed cotton is fad into a hopper ^Kice ( f by lattices 
or by hand, ami this cotton falls into contact? with 
the projecting teeth of the rapidly revolving 
saws. The teeth of the saws eatjh on the clustered 
and entangled fibres, and these an 1 canned forward, 
but the seeds cannot folfow as they are blocked 
by the Wrs, The fibres are simply tom from 
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the seede, and these latter drop through grids 
below. *The fibres are earned round by the saw, 
stripped' by the brush E } and carnal by lattices 
or air currents to suitable revisit ones or to the 
baling press*. 



Another gin extensively us^l is the Mucarthy 
gin, a sect ion of which is given in JPig, 4G. As 
will be scon it ineorpoiuteH the element shown in 
Fig, 5, The tapping effect for the removal of 
the seeds is obtained hj; the crank and lever P 
and J r 




Mixum AND BLOWING BOOM MACHINERY 45 


CHAPTER V 

MIXING AND BLOWING ROOM MACHINERY 

Bale Bleaker* Fig. 47 represents a typical 
machine for breaking up the hard slabhy lumps 
of cotton as taken from the hale. The bale cotton 
is fed on to the lattice F and earruxl into the 
hopficr part A to the spiked lattice B . The 
roller C, called an evener roller, removes super* 
fluous cotton, whilst the roller I) clears or strips 
4 the cotton from the lattice wpik^ and kruwks it 
on to the lattice Ixiuw, whence it is taken to the 
mixing slacks or to the opener. 

A good deal of dust is caused by the agitation 
of the cotton, so a fan K is provided to draw off 
the dust through the opening and t runk h , 
Mixings, Tf the cotton is made up into ■& mixing 
stack, it is passed from Hie hopper hale opener 
to lattices which convey it t5 its required position 
in the mixing room, A mill generally 1ms two 
or more EpinliticN of mixings, so that the lattices 
are subdivided, and by reversing them or depositing 
the cotton on miss lattices it can be carried to any 
required ^st aek or bin. Fig. 4M gives a good idea 
of such an arrangement. Four mixing bin* are 
used and the cotton is carried from the hale opener 
to the mixing room above by vertical lattices. 

Instead of lattices, the cotton may lie takeq from 
the hopper bale opener by a nncuinatic system 
along trunks and deposited where desired. 
Hopper Feeders. The loose <nass of cotton in 
the mixing stacks, or aajit emerges fftm the bale 
breaker, Requires to he fed to the opener in mine 
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regular and uniform manner. 'Formerly this 
was done by spreading a given weight 6i cotton 
over a certain length of lattice, but it hopper 
feeder is tiou- list'd exclusively. This machine 
is shown in Fig. 4U. The maehine is similar to 
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Ihe bale opener, but not so robust, and the settings 
are more delicate. The uniform feed to the opener ' 
takes plnee at //, A variety of details differ from 
those shown in Fig, 4U on comparing different 
makers' machines, hut the type is constant. The 
cotton is fed by a trunk from a room above or by 
a lattice delivering into the 1 topper. fjjtop motions 
arc applied so that the nftehine can automatically 
be stopped and darted when full or nearly empty, 












Fig, 50—InAY-ffOi' or Owning Machine 


conveying cottony so that the following drawings 
only need eT l>ricf expkivLtitm. 

Vertical Conical Opsnrr. The essential feature 
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of this machine has teen given in Tig* 21) (p. 27.) 

1 The machine may be fed by hand, by trunk as 
shown in I^g, SO, or by lattices. The cotton may 
be delivered from B , Fig, 21), in several ways. 
One method.bi shown in Fig, S0 T where the cotton 
is drawn along a dust trunk C t-o an opener E. 
Alternatively, the cotton may pass through one 
or a pair of cages. A cage and lattice of this type 
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is shown in Fig, 31. A pair of cages is similar 
to those sh^jvn in Fig. 22 (p. 22). 

Exhaust Opener. At K 7 in Mg. 30, the cotton is 
fed to an exhaust opener, a more detailed view of 
which is given in Fig. 32. The cotton in passing 
down the tronl? E t is divided, a portion going down 
each branch to beaters F, and from there* through 
a fan ft, which throws the opened cotton through 
a passage H towards a pair of cages. Beyond 
this point it may be nmde into a lap or he 
subjected to a further opening by a bladed 
beater, and then formed into a lap. 0 

Horizontal Openers. The building up of a 
machine irom the elements already described 
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can bo dearly seen in this type of opener, as illus¬ 
trated \n Figs. f$ and iU. The col-ion is fed 1 
through the liop|>er filler to Ule openm lattice 



anUtiTi through the ftrd roller to the large porcupine 
cylinder beater ft As already di‘scribed, this 
takes the cotton found 1hrec-t purlers of the 
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circumference of the cylinder, and the opened 
and vlcancr cotton is then drawn along the passage 
E to the cages and formed into a lap at K y as in 
Fig, 53, or passe J through a second heater of the 
bladed tvjv 1 and then on to the lap part., a & in 
Fig. 54. Abundant ojk^uor and cleaning surfaces 
are a feature of those openers, and it may be 
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interesting In note how, in L'ig, ob* a smitblf effect 
is obtained by a different arrangement of the 
passage* arul by &trikmg the cotton dnwnuaids 
instead of upwards as in the previous example. 

The elements cum [wising various opening 
machines can be eombiind in a variety of ways, 
either diieefh oj 1 by Irimks. Those cum hit lotions 
dejiend upon the degree of dirt nr impurities in 
ihe eotlnn and on llie lenglh ol (lie staple Long 
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fibres require more delicate treatment than short 
fjbr<^ h whilst dirty cottons are subjected to a 
longer opening and donning pm-ess than clean 
cottons. 

It is oil the njHUer that the cotton attains its 
first ordered condition and is formed into a lap. 

Scutchers.* A sc utcher is simply an opener in 
which, at present, a bladcd beater is generally 
used as optnm^ organ ; more efficient operation 
would lx> obtained by using a suitable porcupine 
beater instead of a bladed lieater. Fig. 5b gives 
a section through a scutcher. 

The scutcher is fed with laps from the opclicr 
and not with loose cotton as in the opener. 
Generally four laj>« are placed on a feeding lattice 
*and tus they unroll they pass in a fiurfoklthickness 
m through the feet! roller t<t the liealer, This is 
an equalizing doubling effect. The beating action 

-S- -{S&w 
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hap lUrest-tly been explained Fig, 27, ]>, 26) am 
well as other features of the machine. rig. 56 a 



shows a porcupine healer instead of the usual 
two or three hlnded healer* 

Regulating Feed Motion. T!u l t ot ton in the kps 
is imperfectly opened, notwithstanding the severe 



treatment, to uhicb it. has already been subjected, 
and it is i& a very irregular condition, so a special 
regulating ft'cd motion is alwtys a prominent 
feature of the scutcher.* This motion is also 
used extensively on the openers but, as in so many 
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phases,of cotton spinning, it is necessary b> iv]M i at 
processes before even fairly walisbictory rrsuH« 
cun be. obtained. 

The regulating motion* which is often called a 
piano motion, consists of a seri^ of lever* or 
pidtds placed Hose together along the width of 
the Turbine dimllv under the feed roller which 
is in fised hearings. The pedals arc fnlmimcd on 
a knife-edged rail, and have a long extension. 
As the cotton passes between the feed roller mid 
the pedals, the thick and 1 hin purls of the cot,Ion 
cause the pedals to fall or rise, and so cause the 
opposite movement at then' other eiid r The«* 

F^ 1 " -" np^AL ROLLER — 

Fin. , p >7 .—Piam> Mnxinf i^it Kj.i.ii.ailm, Fr*a>* 

movements of the long arms of the penial levers 
are averaged by coupling the lever ends, hi pairs, 
by links in a descending series, so that ultimately 
the final link only is affected, and its movement 
represents the average of all the ]>eda1 movements* 
If the average movement- shows the feed to l>e 
too thick or too thin, the filial lujk ( uotuateM a 
lever which mown a strap along 5 a pair of cone 
drums, and so causes a .slower or a faster feed to 
be given in order to compensate foz - the thick or 
thin average feed. The morion is an effective 
one for giving regularity in the length of the Jap* 
but it has no effect on the regularity of width 
of the lay. Fig. 57 shows how the irregularity- 
of the feeding Japs mives the p^lal ends under 
the feed roller. 
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cakiuni; 

Thk o|Mmng and eleuuing machinery hitherto 
illustrated has employed vtr y coarse, and* one 
might say, crude Ik l ei 1 i organ* so that thm' 
is no diltioulty hi undei-slamtiug that ft very 



thorough o|M'tii!ig and rjeuning process is still 
necessary. • Thj^ process is culled carding, and 
the machine used is called u card. An illustration 
of a e:ird is given in Kig, in section. 

The description ma y he brief, as tlie opening 
elements have already Ijmi described, The’lap 
from the scutcher is placed behind the card at A, 
and is taken forward hy the feed roller L> along 
a dish plate (K Tliis dish phif* 1 extends under 
the fml roller and is shft]>fll so that as the cotton 
paaaes bdiwen the roller and plate it emerges 
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over the plate into the path of a rapidly revolving 
cylinder (taker-in) covered with saw teeth* 
These saw teeth pass through the ftd sheet of 
cotton and detach the fibres singly or in small 
tufts. These fibres are tarried round, and aa they 
reach the op]>o(dte side a large cylinder F s covered 
with a multitude of fine wire points and running 
at a high surface speed, strips the fibres from flic 
saw teeth and carries them upwards until they 
are met by another surface of fine ]>ointed ivires 
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e'rupfujiii. 

which are set very close to the cylinder wires, so 
dose in some cases as [(1 ' ll(T th of an inch, This 
upper series of wire points covers the cylinder 
over a third d the circumference, and it is built 
up of a series of iron strips called us in J^ig, 
59* each covered with wire points i\ s isrflso shown 
, in the upjier right hand id J ? ig. 5ft. All the fiats 
are carried at each end by a chain, so they form 
a flexible chain drive, and are supported by 
an adjustable 1 surface called a flexible bend. They 
are constantly moving at a slow rate over the 
cylinder surface ^n the same direction as the 
cylinder. ^Ihc cotton passes between these two 
wire-pointed surfaces, afid in doing so it is opened 
thoroughly into its individual fibres. 
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KIIOM DOFFi’^ 


of condensing the libras tm the dnffer owing to 
the difference but ween the surhiee speed* of 
cylinder and <hfffei\ Ah the doffur brings the 
fibres to the front they are stripped off it* surface 
by a rapidly reciprocating comb. as shown in Fig. 
til. The cotton comes away in the form of a thin 
web. Tiffs web is sufficiently thin awl fragile 
to be gathered together and prised through a 
funnel opening, us in Fig. fi2, ft> mllro R r and 
from here it is passed upward as a rope or alivier 
to the codes which wind* it into the can M , in a 
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manner already deneribed Various details oi 
this machine have lavn given in the lneehunieul * 
elements (Chapter Hi) so it is unnecessary to 
repeat them here. ft may be add<d that n con¬ 
siderable quantity of dirt, shod hires, neps and 
impurities are removed l>y the taker-in, hy the 
flats,,and by the eylinder, The waste, as M is 
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termed, becomes embedded in 1 lie cylinder wires, 
and has to l>e brushed out frequently ; the dofFer 
also has fibres and dirl pressed into its vires, so 
these requin* cleaning. The flats.do iW rdum 
, much dirt or fibres within the depth of their wires, 
so that they are readily cleaned of their surface 
waste by a stripping comb which is in constant 
operation as the flats travel round. This is shown 
at P in Kig. 08 . 

ft will have Ixyn noted that the card has been 
the uiean£' of doing several important- things, 
apart from its njjemu^ and cleaning functions. 
It has produced two new ordered eruditions of 
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tin 1 cotton. vis:,, ii well and a rojK*fonn culled a 
•hlivi*r, If has also jvdnwl the thick hhmket 
UtriT lit the form of a bn, to a loose thfch rope 
form to tile extent that 1 van I of the lap has 
bmmu', hhv, al(HI yards of jojie or sheer. This 
attenuation or drawing of t in 1 cotton is the greatest 
thiil occur* in any single machine in ;i rotloi^mil], 
ami it is cJTeetcd Ii y the exerts surface *|jeed of 
one organ over the one that precedes it. 


fTIAiTEK VII 

I'K\hi:h 

The essential feat lives of a (h aw frame arc shown 
in Kig, tilt, Ttie sliver ( [ins that have keen filled 
up al I he card hit placed behind the machine, 
and Hit- duels from each nf, t sn_y. six cans are led 
side hy side through I Ik- =tuj< ic plate J out spoons 
Ii t through a fiair of roller* f'aud /Jand on 1o th' h 
four fwiirs drawing: rollers F\ (i, ii , and J. 
i'Vom the fund roller J t the six drawn-oiil sliver* 
iiiv combined into one, and are jjussed down the 
funnel guide /^fo the calender rollers and thence 
into tile toiler. 

Three im| tort aid operations are |jerformed 
during the jiassage of the cotton through this 
machine : [1) TJic four lines of rollers are drawing 
rollers, lienee the name of the mad^ne, The 
surface speed of J is usually six limes the surface 
sliced of F, if six slivem arc* passed through. 
This means that the resulting sliver from 21 draw 
frame differ little in size from one of the-card 
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The nssntitint frsliims i»f a draw finnw am shown 
ill Kii;, lilt, Thn slivnr cans lliat him 1 Urn filial 
up al I hr card am plumd fmhind thr innnhini , 
and iJin stisors frcmi navh of,,say. *ia tans an j 
*uln hy aide tiirtm^Ei thn^nidr plait' d ou r spoons 
Hj through a pair of roll* is f.'aiad JJ and un 1o tho 
four |>airs yf drawing rollers 0. H, anil J. 
J^nni the front roller -V, tin- si\ drawn-out slmrs 
am combined ititr> om\ and am jjassnd down the 
funnel guide /^to tlie calender txI erri and thence 
into tilt' toiler. 

Three im|K>rtiurl operations am iierfornied 
during the j>assni*e of the cotton through this 
machine : (t) Tin 1 four linns of rollers art 1 drawing 
rnflm, lienee the name id Ihe machine, Tim 
aurfaye speed of -/ is usually .si\ limns the surface 
MfK'L’d of F, if sis slim* ure* pustse^ through. 
This moans that- the resulting sliver from ft draw 
frame differ* littlo in size from one of the ; wd 
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slivers* fed to it. This is the dratMitg action of 
the macliine. (2) As the fibres are drawn ’apart 
over cadi other by the drawing action they are 
fttraightened and laid more parallel to each other, 
so that "drawing " res tilts in pam!Minitial} of 
the fibres. (3) There is also the doubling process 
whereby six slivers are combined into one, after 
each has l>een drawn out to six times iis original 
length and one-sixth its original area. The result- 
ing single diver is of the name size as each of the 
original divers, but is much more irgular and 
uniform. 

■ Slivers are delicate pieces of eoUon and an* 
easily broken. If a sliver breaks, it must be pieced 
together at once, otherwise the machine will only 
take five slivers through, and consequently there 
will be an irregularity in the llnal sliver The 
operative may easily overlook breakages, so auto¬ 
matic stop motions mi' applied which stop the 
machine immediately an end breaks. The use 
of the sjsjon levers is for tins purj>ose. Each 
sliver normally passes over a spoon and depresses 
the spoon c^l, but when a. sliver breaks or a can 
rans empty the tension or pressure excited by 
the sliver is removed, the sjrnon cm! rises, and its 
other arm *fall^ into the path of u mdpnmating 
lever and holds it fast > The m in S which operates 
the reciprocal ing lever continues to vibrate, but 
as it cannot- move the part held by the spoon it 
must lift, and in doing so knocks ofi a eat eh w hich 
holds the strap fork. A .somewhat similar stop 
, Arrangement is provider I at the front of Ihe 
machine connected to the funnel *L, tln<Agh which 
the sliver passes to the cofler; a bivakage of the 
sliver hero Hill also stop the machine. 
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Tlio of rfrEnrinff m;iy he JV|M'u1rilf fwo ? 

three. Tir ftmr linns on other romitar joachims, 
the purport- to pMiJillHize the fiW and 

iittfirri M'^Lihirity f\v re^ilnl iltmhhn^ The 
flranin^ iiction in the dmw frillin' jjt nwni solely 
to jurEillefize the fibres. 



('JLUTKIi VIn 

n Vilnius 

IN llir pnn'essrs already desmbrd the outton has 
hern opened and rfennrd by \ annus maeldm-s ; 
it lias I wen doubted lvjaatedly in different ways, 
and tin 1 libres have firm subjected to u very 
coil siderEi hie draft ill" nc-tnin m order to altalii 
wmir drum 1 of purjillellzat hiti, This th a\ Fir 
suflhient for some purposes. but fur others, all 
this reprEihd manipubdion Las left the cniton in 
ail unsEil isfaetory condition. The cotton must 
still hr subjected to n furl her combing pmrrKS to 
eliminate short and curly libres and 1o arrange 
the film’s in a far more nearly parallel condition. 
The machine for this purple is roifdier, bp 
to this stage thr cotton is in the form of a sliver. 
The machine alxuit to he us*d requires the cotton 
io lx 1 in thr form of a lap, so \;e must combine 
a numljiT of slivers side by side and roll them inti) 
a lap. This operation is jxrformod by a Dethij 
doubler or dim hip imt'hinr. A rmmlxT of slivers 
aide by skU are m* surestivr of evenness, mi these 
laps are passed through ^iriuving rollers and made 
ink? very thin sheets, Several of thrse*thm ffhcrtn 
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length at \i ttfne, a pair of iiipjjers close on tlfe sheet 
amt, <Ts they hold it., combs on a revolving eylindeP 
pass through the projecting uottoii and anmb out 
all 1 nose fibre*, When, the needles have parsed, 
a fluted portion of the cylinder Joilous, and a 
roller is lowered on to this fluted jiortidn. At the 
same time the ripper* open so that the movement 
of tile cylinder and rtdier draws out a certain 
port inn of the eomhed eotion, which is carried 
forward liotwvcu the i-f>lW' and pimd on to the 
end of 1lu ( previously com lied portion winch is' 
turned hack for this purpose, That portion of 
cotton uluch has been vnmkd and detached fitfi 
tile rest of the Ihrce may drag with it. .short film's, 
so the cotton, on being taken forward by the 
detaching rollers. is draped through a comb 
wliieh is lowered mto its path at. the correct 
moment. This mmh (top romb is the term used) 
fines the tail end of the combed cotton from kutte 
and short fibres, T[ie various intermittent actions 
arc controlled by earns ami .special gearing. Very 
accurate adjustments ace necessary for any given 
length of fibre, amt the timing of the commence¬ 
ment and finishing of each action must be done 
carefully. Considerable waste is taken out and 
k collected to be used for lower qualities of yarns* 
The combed product of the machine is in the form 
of a web of a thin and silky appeaiunce* Thk 
web of cotton is gather^ into a sliver by 
pawing it through a funnel and, as the machine 
produces several of these slivers, they are all 
passed together through drawing rollers and 
drawn uuf. into h single sliver which is coiled into 
a can. 
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Tun csserdiut feu lure ef Th-f^r mucbmes is a draw¬ 
ing process* i r e. Ir j ndnce jlie illicit sliver down 
1o n, V(TV t-llll] t:£HldilHlD leHlS'd n. mvillg, 'VVhf'll 
the sliver is reduced in Utii-hne-s* m n«L correspond¬ 
ingly hngl limed, it eomiol <mivcnicnUy be coiled 
in a cun. so j| must hv wound on a* bobbin, cud 
hi older thiil ibis may b i done h must he given a 
■slight amount of twist to strengthen iL The 
twisting of the roving and winding it on a bohhin 
necessitate several nieehaniOEd devices, which 
rather overshadow the real ]mrpose of the machine, 

A general view of llyer iVaines is giu n in Eig. 
fi5. Cans full of silver are plan'd id the hack 
of the machine, and the slivers are led from these 
cans 1o the rollers fhnnigh t which they puss, and 
by which they sue drawn nut to, say, one-sixth 
of their original dze, From the rollers this much 
thinner is led In the top of the 1 flyer, and 

pas#*! down one of the arms of the latter which 
is made hollow or tubular. After a twist or two 
round a fcwivyl lever or pressor at the lower end 
of the flyer, the my log passes to the bobbin on 
which it is wound. 

The entton is now' in another form of an ordered 
condition, for it is wound on a bobbin, andWJieae 
bobbins C4UL be carried about and freely handled. 
The amouut of drawing or dntfi effected on the 
sliver has not, aa a rule, made ftie resiiting roving 
fine enough for spinning jfhrposes, so the operation 
must be repeated on another or oven on two or 
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bobbins, »urJ these are aiTttnged on n mrl in tiers, 
aw shown tn Kig.'bfb 

As the roving is redue^l in size in eaeh maehme 
the bobbins are smalle; 1 , anti a somewhat smaller 
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machine is used, Special names hilve Wn given 
ito the series uf fly frames such as lst H slather; 
2nd, int/Tinediate ily frame ; 3rd, mvimf frame; 
4th, jttfdi frame, m fine 
rf> vi ! ig fra n te. V i ir f I y 

frame*llu f term xprFtfrr is 
frof|uen1.1y used in some 
districts 

A enliven lion a) view of 
the gearing oi a Jly frame 
will enable one In tNice 
out the various mn\e- 
ments of the machine. 

In file !irs| place it must 
tie observed that Hir 
tlyer always revolves al 
a constant *|iecii ami (he 
rollei>: deliver giving at 
a uniform rate. To order 
to wind on this roving, 
the bobbins must revolve 
a little faster Ilian the 
spindle, and as the Uili- 
bin gels larger in diameter 
its speed is reduced 
gradually* but,never to 
the spindle speed, It 
will be seen from this 
that the bobbin is always 
leading and drawing the roving on to llself. 

The gradual reduction of the sjieed of the Imbbiu, 
i as it is built up, is effected by die tonedmms in 
Fig. 67. The strap connecting the t^ne-drums 
is moved along from tlm large diameter of the 
top conc-drtim to the small diameter. As the top 
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cone-arum is the driver, this change of the strap 
will cause a red net km in speed of the bobbins 
which arc driven from the iHittum coihvdruui. 
The concur]ruins nr* 1 curved in outline. The 
necessity for this shape arises because a layer 
of yarn on the empty bobbin increases tlie diameter 
by a certain pmimrlion, but the same layer put 
on a full bobbin increases the diameter by a far 
less proportion, A familiar example might be 
used by saying that a puny added to a penny 
doubles it, but, a penny addl'd to twelve pennies* 
increases the amount by only one-twelfth of the 
iriginal amount. Since the proportionate in¬ 
crease in the diameter varies for each layer added, 
the cone drums are gi\en a curved form to meet 
this condition. 

The spindles revolve in stationary footstep, 
the Indihms art 1 raised and lowered by means of 
the bobbin rail on which they rest. The move¬ 
ment of the bobbin rail is c ike led by grciring, 
and the to-and-fro movement 4 by putting the bevel 
wheels V (.Fig- 07) a (tenlately in gear with the 
bevel wheel JJ. r rhis reversing gear is operated 
by a building motion at V t which W a trip action. 
The catches show n in Fig. 07 are tripjx^d earlier 
after c i aeh*layi't of uni la bv means of a lever rack, 
the fulcrum of winch is idf-emi at each lift. Thi« 
causes the reversal of the Imbbiti rail to be earlier 
each lift, and consequently the lift is shorter, and 
a comcal-ended bobbin k obtained. 

In conjunction with Fig. (IT, a set of diagrams 
of the gearing is given in Figs. 08-71. These 
show how each element is driven from flie driving 
shaft of the machine. 
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It will have I urn sc\ i n that the lly frame 1 is quite 
capable of twisting tile roving and the render 
may reasonably conclude that the roving mild he 
spun into yam on this ]dnd of frame. Art a matter 
of fact, this method was formerly used extensively, 
H hut it is now confined to low numbers in cotton 
spinning, though in flax and jute must of file yarn 
irt R|iuu oil the flyer system. The final twisting, 
after tlie roving has Wn reduced or drawn down 
to a suitably small size, requires a large number 
of twists, and this naturally means that the flyer 
must revolve very rapidly. Centrifugal force 
cause's the strongest melal arms of a flyer to 
spread out when the flyer revolves at a high 
speed, so for this and other reasons this method 
has been abandoned. Inventive minds set to 
work, to develop a method of spinning yam without 
the use of a flyer., and the sell acting jpule was the 
ultimate outcome of these efforts. Its essential 
feature is to twist a certain length of the roving 
and, after this operation is completed, to wind 
the twisted length on to a spindle. This is 
probably Ihe most ancient, method of ajMiming 
but., in older to apply it to a productive machine, 
the intermittent operation necessitates a fieculiar 
type of construction and an ingenious set of 
mechanical movements to perform the various 
actions, ' 

Owing to the fact tlihi the fly frames are now 
not used for more than a limited drawing effect., 
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the tmile is supplied with drawing'rollers so that 
ont: of its feature's is to alien uale the roving. A 
simple Viagram will suffice for a. brief description 
of the main fnnetious of the machine, hi >'jg r 72 
the bobbins from the fly frame are placed in fhe 
eirel, ami from lien 1 flic 1 rovings mv led to the 
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rollers 7^ tther# they are drawn out into a mu eh 
finer roving, From the front roller the roving 
is fixed In the spindle 8 , These spindles are carried 
by a movable atruetuiv called a carriage Jf, which 
can travel l<> and fro along the iron vails ,1 fanned 
to the floor. The curriage may contain over 1 ,fMXf 
spindly spaced, say, 1{ ins* apart. Motion is 
imparted to the tin drum T wHich, !>/means of 
a band, drive's the spiralled a high velucily, say, 
10,000 rnvsl \wv min. The sjiindlo lieing jMTfoctly 
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balanced and Having no arms or other pmjfctious, 
ran Ire driven at this high speed. As already* 
oxplninf-rl the revolutions of the spindle*will pul 
into tlie roving a HHrespohding number of twists. 
pSifmjJtiiW'oufcly with the turning of the swindles, 
the rollci-s it lngin to deliver the roving, and the 
carriage comment** to move away from the 
rollers. Those three movements roll tin lie until 
the carriage lias moved through a distance of, 
saw tvt ins., measured from its starting point near 
to the roll Its, Ry the time il has finished this ' 
outward rim the spindles will have revolved, say, 
2,1 MM) times, hu that the l>4 ins, stretched l>etweci 
the rollers // and the spindles will contain 2,000 
twists or aEioul 111 tuislsin every inch of its length, 
a degree of twisting that hinds all the fibres 
together, and gives strength In the yarn. Auto¬ 
matically the carriage now begins its j'chirn journey 
back to the ml Lei's, and during I his return journey 
the twister I or spun yarn is w omul on to 1 lie spindles 
Uirough the medium hf two urns A'and E operated 
through the arms or fa Her sh kies ft and H 
fastened on the fuller rods ,/ and Jf, by a s|*eeia) 
builder oi sIiujmt to be hereafter tEe.serihcd. The 
two movements of the carriage are alternately 
continuous as long as the machine j,s in motion. 

With the above main faets Ijefure us we can now 
e u t cr i n 1 o f 11 1 ler < Let ai 1, ai id t n a nsi si in \ 1 1 is di red i on 
the four following diagrams have been prepared. 
Fig, 73 represents the sjiiiulles at their neared 
jKiHit-inj] In the front rollers and the carriage 
is just commencing to make its outward run,, 
The rollejf, ure delivering roving, spinning is taking 
place, and the yarn i& free of the two fuller wires 
E and b\ 
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shown in diagram Fig, 74, which apparently is 
the fiame a* 1%. 7ft, No arrows, however, are*' 
shown, Wica ting that for this moment, up motion 
is tailing place as regards the carriage and spindles. 
Another motion, however, comes into t action 
whereby a chain 0 is wound on a drum* and pulls 
down the, lever A keyed on the fuller shaft J t 
This'lowers the filler wire JcT, and at the name time 
the fallcr wire F rises, Simultaneously with 
thetf} movements of the faller wires, the spiyidlet; 
arc reversed in direction so that we now have the 1 
conditions represented by Fig. To. The ad ion 
just described is termed backing-off. It. w£l 
lie observed in Kip, 7ft that whilst spinning there 
must be ;i series of coils of vain on the spindle 
from the cop to the spindle point, in Fig, 75 
these coils have disappeared, due to turning the 
ttpindles backwards, which naturally unwinds 
the coils. In order to take up the slack which 
would otherwise lie formed by fbiss unwinding 
action, the faller wire K moves downwards aft 
the yam is unwound by the spindle, and the fuller 
wire F moves upwards at a rate to k<jej> the yam 
in tension. The wire F is kept in the position, 
shown by the tensions of, say, I S <KK1 strand* of 
yam, balancing a aeries of weights Ending to move 
the faller wire still higher. 

Backing-off having been completed In the course 
of 2 to ft seconds, changes occur in the ilriving, 
and we have the conditions as shown in Fig, 7fh 
The carriage commences to move in tow-urd* the 
rollers. Idle spindle,* revolve in the mme direction 
as when Running,'but at a very slow rate and the 
yam is thus wound on <he spindles. Backing-off 
has only lowered the falter wire JE W the upper 
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md of the cup, or, as it is called, thenhsc of the cop. 
Vhe win* K must now guide the yam on ty the 
cop, so Jhat we get a methodical form mil oar 
spindle for further handling ; the wire is, therefore, 
moved downwards by another piece of mechanism 
termed*a ,Vwpr f width operating through a link 
L (wr Kig. 74) moves ti down to A 7 at a quick 
rate, thus producing widely spaced coils on'the 
onp, anti then slowly upwards again, giving a 
scries of closely wound coils on the cop surface. 

1 Mechanism of the Self Acting Mule* ^leehanism 
is provided for Ihc following series of operations : 
(4 T<> drive the carriage on Its outward run. 
(2) To revolve the rollers. f:i) Tod rive the spindles 
at a high rate of revolution. (4) To stop tho 
carriage. (Ij) To baek-ofT r (0) To connect the 
falJcr to d / with the slm]x i t. (7) To drive the 
.carriage on its inward run, and In revolve the 
spindles at a suhtriiJe speed to wind on the yum 
in the form of a cop given 1o il by the .sluijxtr. 

Motmtu'ht of ('amttfft'. rhtrhrj Spiuntntj. The 
carriage is mimd tin its outward run as indicated 
diagram nmtieully in Tig, 77, A shaft called the 
fcrtrt uh*ift goes the full length of tin: mule. On 
it arc placed helically grooved drums B, round 
which the*lmn;lH are wound. These l>ands ajv 
connected to how ls A on the carriage. The Iioek 
shaft is driven from the front roller R by gearing 
ax shown. A catch bos on the back shaft is used 
to disconnect the Iwiek shaft from the front, roller 
when the carriage has bi^n drawn out. ft will 
a bc seen that the drum or hack shaft scroll B will 
pull the carriage out, and that, another band 
unwinds from the other side of the scroll. This 
acts as a cht’ck, anti ulao assists in returning the 
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batik shaft \fh en the damage makes its* inward 
run.^ Since i he carriage is entirely under the rontf 
trol of*lho front roller during spinning Ijie mo ve¬ 
in out- of the carriage corresponds to the surface 
speed of flu' front roller. It frequently hajijiens 
that it is desirable to stretch or draw tfie ^am as 
spinning takes place. This is done by moving 
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the carriage at a rale slightJy in excess of the 
surface s jxm v 1 of the fn >n t rt dl i t , Tl \ is c xtra 
movement is culled the tjutu. 

Moirwmf of th? fVfmflf/f thiritiff W India ff. Tills 
is the imvard run of the carriage and is almost 
invariably designated drftimwf-itp. I’ijr. 7S will 
convey an idea of the usual method. A shaft 
f) is driven by a rope pulley from the countershaft, 
and through bevels it. drives the vertical shaft 
V -' On this shaft is placed a ennical friction dutch 
F, which when in gear will drive the shaft on which m 
the scrolhi $ a re ■keyed. Those scrolls have spiral 
grooves ranging from r small diameter to a hiige 
diameter, and back to a small dianiHer. liopes 
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»re fixed to the small diameter ol tlfc scrolls, and 
tone rope, B t is fastened to the furrifip' at T, 
The revolution of the scroll dotted in Fig. 7N 
draws the carriage inwards. The other scroll 
unwinds its rope* and as t his ro|*e t r is attached to 
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the carriage, the tun scrolls keep the carriage 
under control. The scroll with the rojjr or band 
£ 1 is usually cal ltd the cheek scroll, us it effectually 
pivvfmts Uw momentum of the carriage from 
overrunning Mho pull of the hand H, from the 
drawing'up semi Is. 

The use a roll for drawing up is in order to 
start the heavy mass of the c;;rriage at a slow 
raU'j and gradually to increase the sj>ml until 
the middle of the stretch ; from here the spent 
will decrease gradually until the hand is on the 
smallest diameter as the carriage stops. 'An 
arrangement of levers and links is used to pul the 
friction dutch F in and out ol $ear, these levers 
l>eing operated bv th( i callage as it gets near to 
its extreme positions. 
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In many eases the shaft 1) is fitted wifch a fast 
andjoose pulley ; when t-his is done, the friction 
clutch *is not necessary, flit' starting mv[ stopping 
of the scroll shaft being performed by moving the 
strap un to the fast or the loose pulley by a strap 
fork acted upon hy some projection on tfie carriage. 



Sphtdff Drirhiff tht-riiuj Sphinhfj. The spindles 
Tevolve at a very high sjiet'd i hiring the twisting 
process. The carnage, containing the spindfes, is 
moving outwards, so a strong rope or band is used 
as shown in Fjg. 70, The main shaft of the mule 
La S, called the rim shaft. Whop thy belt is on 
the fast pulley F, the shaft is driven ami also the 
grooved rim pulley if fastened on its end. An 
endless band kept taut by the guide pulleys G 
is threaded round the pulley if, over guide pulleys 
G t *P, and F t and over the pulley on the tin roller E. 
The large rim pulley if runs at a high speed, and 
the tin Jrdler Twelves faster tlian this since /?* 
iH usually much smaller tlian if. The tin roller 
drives the spindle through a small bfmd on to the 
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warvc IV. Tw t o and three grooved pulleys are 
Rifled m that all the guide pulleys have to be 
similarly^ grooved. The movement of the ta triage, 
it 'will be noted, dot's not interfere with tin* driving 
of the spindles, A form of free wheel arrangement 
is provided on the tin Toller shaft whereby the tin 
roller can be reversed for haeking-ofT. Ineidentally, 
the diagram Fig. 79 shows how the front toller 
is driven. 
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Driving the Spindles during Winding. An 
indirect method is used to revolve the spindles for 
winding o^ t-hc twisted jam that lies between the 
spindles and rollers when tilts carriage has com¬ 
pleted its outward run. IMerring to Xrig. SO, tlie 
cairiage Jf is drawn up by the seroll bund A as 
already explained, A ropo B is fixed to tho 
carriage at A', and juices over a. loose guide bowl 
H t back to tho front of the machine, where it ia 
'wound several times round a grooved* drum 0 
keyed on a shaft, and thaq pannes to the carriage* 
As the carriage moves to and fro in its cycle of 
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operations, tile band li causes the drum* 0 and 
its sljJift to revolve. On the shaft of O in kemk 
a small** heel which gears into n toot tint quadrant 
T attached to a long arm cciiI/esI at J, and carry¬ 
ing a strew 8 on which a nut A T is threaded. To 
the nut iV is hooked n chain (\ wlfieh* passes 
round a drum M on the carriage. A wheel h 
on this drum gems with u wheel l J on the tin 
roller shaft, The tin roller eunirs 1 he sum!! 
hands driving tin* spindle*. 

> As the ftmiagr makes its inward run through* 
the pull of the nr roll build A. the small wind f£ 
turns the quadrant and arm in the same direction 
Jus that, in which the carnage is moving. The nut 
N t however, moves more slowly than the caiThigc, 
and as a consequence tile drum M must yield 
by being pulled round hy the chain (\ This 
motion of the drum if is then hansfcrml In the, 
spindles. A1 the commencement of building a 
cop the nut A T is loiv down near to the centre 
and as in this position ll can move only through 
a very shod distance, the chain turns the spindles, 
say, ^revolutions to wind on the tid ins, of stretch. 
As the cop bottom builds up, the nut is mined 
up the screw, and may tveuIi anywhere from half 
way to the top. this depending m>on jlhe size of 
the cop hot tom. When ul its highest, position, 
the cop has a conical surface with the large diameter 
at the shoulder and tapering lo the diamder of 
the bare spindle so that this surface will require 
only about 21* revolutions of the spindle to wind 
oil the 54 ins. of yarn. The angular movement 
of the quadrant rare will lie about that shown by 
the angle, N J JX 11 iway be added that the wheel 
P is not fixed on the tin roller shaft,* but acts by 
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means trf a click pawl on a ratchet wheel keyed 
•n the shaft. Tills permits the tin ilnmi Im■ 
driven fig 1 spinning wit hunt interfering villi the 
rlruni M. A void passed round the drum M and 
led to a hanging v\i-ij^lif at l hr hark of 1 he machine 
raises t.r»- weight during the iiumii of the carriage, 
so that when the carriage makes its outward mij the 
weight falls Find rru inds t lie chain < 'on the drum M. 
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The Shaper, We have seen him the spindles 
are revoked in order to wind the yam on aw il 
passes under the taller wire, This wire, however, 
must he moved so that tfie yarn iw wound over 
the Rtirfuee of the rop, and it must, also tie moved 
so h l is to guide the yarn on to new surfaces as the 
enp builds 01 lengthens. The function of moving 
the wire or copping fnller wire its it. is called, is 
earned mi[ l>v* the sh;i|N i\ A few preliminary 
words Hill make clear- the method. Suppose 1 lint 
a howl H (h’ig. SI) earned hv a fork fr\ is moved 
along a li_\cd incline surface S, the howl and fork 
* l* J ing he pt v £-rt Ie: 1 1 by a guide J mick* i t. The 
cflW-f of passing over the incline is that the llbwl 
and folk are nosed when passing from the 1st 
to the 2nd iwnitlon, cmd Inner*. I as fliey pa-sB 
from the 2nd to the Ifni fiesition. On returning 
from the Hrif to the 1st position, the howl will 

7 - (VWiJ| 
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risvo and then foil. It will be that we nan 
make the incline $ to raise and lower the bow 1 
and*folk in any degree required. In the mule 
we have this arrangement, and the guide which 
carries! the fork and bowl is |>art of the middle 
component of the carnage or earrbige'fiq’liare as 
it is termed. 
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IXOl'RHATiVK l>ri1tvu IN AlTJON lJ-TV 111 

tfl'ISNINi:. 


The bowl, l>eing always on the incline, will rise 
and fall both when the carriage lk running nut 
and running in, but the action of the howl must be 
inoperative when the carriage is running out* 
and only effective when winding h taking place as 
tho carriage runs in. The diagram in I’ig. 82, 
will make this clear The winding faller JJ is 
coupled J >y the arm d t to a freely hanging link 
or leg L. As the carriage runs out and spinning 
is in action the faller wire If' is out otthe way anti 
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stationary, and the log L is made* so*fhat it simply 
against the fork F aw shown. 

Under the^c^ conditions the rise and fuH of the 
bowl anti fork have no effect on the filler wire. 
When backing off fakes place* Ihe fuller wire W 
is pulhtti down, and this has the effect of pulling 
up the leg L. This leg is cuf away as shown, so 
that when it is pelted up it drops over tin* top 
of the fork (a spring aids it to do this) and restfl 
in ibe position shown in Kig. S3. The carriage 
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now commences its inward run, and all the parts 
shown except- the incline & partake of this move¬ 
ment, The bowl Ti and fork F rise and, in doing 
so, they lift Hie leg L and depress the copping 
fuller wire IF. The fuller leg L in this position 
is sitid to he locked because, for the time being, 
it has become pait of tile fork and bowl. A pro¬ 
jection is provided on- the leg and, as the carnage 
approach^ tli^ rollers, this extension is brought 
against a stop so that it. cannot, continue its 
movement. The carriage, however, moves a little 
further so that the fork and how l are moved from 
underneath the recess! part of the leg. and the 
leg L faffs down frcv from control, and in filing 
so raises the winding fallcr wire IF up to the position 
it occupies when spinning is taking place. 
Thereafter, the aliove cyck^of ( vents is repeated* 
l^g. 84 wfll convey a definite idea of the actual 
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shaper used on the mule, The inclined mi-factcs 
on qhich the howl travels are marked S and h 
The long incline A 1 is a strong bar with supporting 
pins at each end. These pins rest on specially 
shaped plates /' and P r A shot! incline L is 
swivelled at ( and its other end is ’supported 
by g. middle plate M. The time plates. F, M 
and are mnimb'd in slides, ;ind are till connected 
together when set. A guide brocket- (r prevents 
;*ny horizontal movement of the shaper *Sf. As 
the howl travels from /Mo C the fuller wire is 
lowered from tile imse to the shoulder of the eop 
and, as b is short, the yarn is wound on in coarse 
spirals. From i' to IC the bowl is lowered so that 
tlie faller wire rises and, as jS' is el long slope, the 
wilt 3 rises slowly and guides the yarn in more 
closely arranged spirals. The cop hot tony *1 acting 
as it does on ei hare spindle, or practically so, and 
finishing with n prominent conical surface higher 
up the spindle, necessitates an alteration of the 
shaper in order to raise the stalling and finishing 
points of each layer, and to lengthen tin* elmse 
or distance moml by Hie wire after each layer 
has been wound on. These aMWations are 
effects! by the special shiijfls given to the plates 
F t M, P. After the cop lxrtloni ij* made, which is 
the foundation of the cop, the rest of the cop is 
almost uniform. It is simply lengthened hy 
practical 1 v m ijh >rm ax h 1 it io ns of c on i< sal layers. 
The parts of t he plates that do this are the straight ■ 
inclined portions. Kn larged views of the ptales 
are show'll in Fig, 8.1, where the plate* are 
Hlljtfriiii posed sxvlhat they may easily l>e compared.’ 

The front plate F f Fjg. 84, carries a nut which 

works on a screw carried in iixed tarings. On 
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tin- eut>nf tin" simv is a ratchet iflirrl and ]mvL 
♦As tin 1 earringe comes out, a tinker operates the 
pawl tmij turns the screw slightly so 1 lint mil ♦bhrtio 
plains nmte backwards, and so lower the shaper 
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bodily. The ditirrcttees in the shapes erf the plates 
Io\v <t I he Ends and middle in different depves 1o 
bring about the* raising of the nose ami the shoulder, 
and to lengthen the chase or length between the 
nose mill shoulder. 
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Tuk ring spinning frame is a amtimiouK action 
one, i.tj. spinning and winding are going on *t- the 
name time. The bohbiiiN frmn llie fly frames are 
placed in a caret, and the nuvmgfl hw led from 
here t hrough a series of hi! rawing rollers. .From 
theae rolled the roving passes through a guide and 
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flown to a Iwiii- piece of wire which is free to move, 
arnund a stool ring on which it in hooked. The 
yarn is* threaded through the traveller, wire and 
on to tlio spindle bobbin. Through the 1 centre of 
the srtoel ring in the spindle m a vertical position. 
The guide in placed directly over the centre of 
the spindle, and some short distance al>ove it, The 
spindle is provided with a waive, and is driven by 
a band from a tin roller. The machine is two- 
sided, i,c. there is a row of bobbins, rollers, spindles, 
rings, tin roller, etc., on each side of the machine, 
though t he whole machine is driven from one shaft, 
and one shaper or building motion actuates bt^li 
rides. The spindles are spaced apart, the space 
being dependent upun the ri^e of bobbin made. 
Fig. KG will give an idea of the general disposition 
of the parts. 

The detail of the rollers, spindle, etc,, are given 
in Fig, 87, There art' the usual tlm^e lines of 
rollers for drafting purposes. These rollers are 
disposed in an inclined ^xirition in order that the 
twist can get u*i near as possible to the grip of the 
front pair. The lipping up of the rollers really 
brings the top roller further over the bottom roller, 
and ho moves the grip forward. 

The sketch in Fig. 88 shows how the ring and 
traveller are carried. The ring R is of the hardest 
steel, perfect in shape, and highly polished on the, 
ledge where the traveller T moves. The rings U 
are mounted in plates P, and secured by set 
screws. The ring plates aie in turn mounted on 
brackets A fastened to the top of vertical rods 8. , 
These rodft or potous are guided by passing through 
bushes B fixed on the rpindle rail (J. The builder 
motion actuates these pokers, and h 6 raises and 
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lowi'iv tjie ring rail in building the - bobbin. Tim 
traveller T nets iik the guide for the yarn m the 
bobbin winds if on, as well as putting lift' twists 
into the yarn. 

Fig. tftl is a diagram In illustrate flit' |>assago 
of the Jrnfn through the traveller and on It) the 
1n>bbin _ Tin* t vio extreme diameters of the 
bobbin are shown, flit* bare bobbin at, & aiwf the, 
in]I diameter at If. When the hare bobbin S 
. revolves, it exerts a pull on the yarn along A, T. 
fWitl* the j>ull in this direetion it in fliflieulti for 
the yarn to mine the traveller 1\ heiuse there is 
a Jngh tuns ton in tjje yarn when winding on the 
Etinnll diameter. When the large diameter is 
winding, the pub exerted is along Ji , 1 \ and this 
pull readily moves the Irawller T around the 
ring R\ ]ifMr[ k a inuoh loss trillion is now ]j];uo^J 
on flir yah]. 

Tlw'if is always a length of yarn Ijetween the 
traveller and 11n* thread guide. ami the high sjjerd 
of rot id ion of the yarn eaus^s the latter lo fly 
outwards tins action being lermed hrfUotmin^. 
This baMonmng would cause adpieenl yarn to 
lash into nub olhrr unless spindles were spaced 
whir apart linin' plates or separators are plaeed 
between spindles to enable the latter to 

lie set closer together than would otherwise be 
possible, 

l)uc In the varying tension on the yam— from 
• a high tension on f he small diameter of the bobbin 
to a lower tension on the larger diameter-*the 
^ main ballooning eJTed. is always produced when 
winding on the large diameter, aid in Aost easca 
very little bull) inning is lo b E ‘ noted when winding 
on the siu:dl diameter, the liigh tension then 
preventing it. 



CWT03I SINNING MArnjNEHY 


i>2 


As the traveller moves round the ring fit almost 
thr f same sj>eed its the spindle, the traveller cxertb 
a pressure against the ring due to centrifugal 
force. This pressure is a necessary one, and in 
fact, one might sav the main one 1o regulate the 
winding ; it acts as a retarding effect Wthc pull 
of the yarn, if the centrifugal force on the 
traveller is too small the winding is slack, whilst 
if the centrifugal force is too great very tight 
winding is produced, and possibly constant, 
breakages of the yarn. The weight of the traveller 
is, therefore, an imjjorUnt factor in winding at 
the right tension. It is possible, by using heavier 
travellers, to neutralize the ballooning, but this 
simply means that an extra degree of tension is 
thrown on the yarn when winding on the small 
diameter of the bobbin. 

Even from this brief statement it may be 
concluded that if the correct traveller, the right 
diameter of ring and empty bobbin are used, and 
the winding is just Tight with a given speed, then 
it will be possible gradually to increase the speed 
of the spindle to a maximum when winding on 
the latgt'st diameter, for by this means one can 
produce a more uniform tension in the yam 
throughout the lift. Both mechanical and elec- 
trieal devices have been tried to obtain this 
effect, and incmised productions are a natural 
result. 

Building Motions. The building motion is a 1 
very simple affair. The essentials are given in 
Fig. !Kb A worm G drives a w T orm wheel }I> (h\ 
the shaft of H is fixed a cam C. This cam bears 
against a bowl carried by a lever L, fulcrumed 
at F. The other end of L carries a Howl B, which 
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lever L up and down, one of tJirn' movements 
being about three times quicker than the other, 
due to the slmjie of the cum, Aw the lever moves, 
a chain attached to the bowl Ji pulls round 
another bowl A on the shaft of which is a further 
bowl E< This bowl E is connected by chants and 
levers to the lifting pokers of the ring j ail, mention 
of which hm already Ih'co made. The movement 
of the lover L also brings the ratchet pawl in 
contact with a stop which moves ita i ratchet, and 
so turns the bowl, causing it to wind on a little 
of the chain. This causes the ring rail to statt a 
(little higher each lift, and so builds up the bobbin. 
The cam C } it may be added, is ft jierfolltly plain 
cam, made to suit the conditions of the level's and 
chains employed. 
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thiflevers~aiiri*<hitms raise the ling l'riil T. The 
ring rail hill* by virtueof its own weight, aided hy 
additional weights on the Iovm 1 *, 

ClfAETER. XU 
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BalOT. When .Judes art* delivered to the milt 
note their condition... W< igh ewh hide to cheek 
the groHe weights, cheek the markvand enter all 
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Bales. T .Vhen are ddivoml to the mil! 

note their condition... Wugh tael] halo lo chuck 
the gniHs weights, check the marks,'and enter all 
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particulfirn In the book, JWak tlie bands and 
ftrigh them ; lake off all the wrapping and weigh 
them, entering both these items also in Hit' bale 
kook. If the weight of ham Ik and of wrapping 
am excessive, ilaims uin tie made out for the 
difference,* 

Examine the collon in the hale to see if up to 
Hai ii pie r Also note if the not toil is dump.* Jf 
there appears to hi> too much moisture present, 
test the collon for thr amount of moisture and, if 
t'Xcessive, a claim can he made old fuf the excess 
over the standard regain 

Joo imieli care rannot he taken in clearing from 
tlie eottoii every particle of tlie wiupixr The 
fibres of the hemp, of which the urupiKis are made, 
are a serious cause of had ends and irregularities 
in the subsequent processes. 
t Hopper Bale Breaker. Set and knoek olf when 
a little above half full if fid automatically* If 
fed by hand never exceed the lialf full condition. 
Keed small pieces and sir the eveuer roller or 
evener lattice so as to he effective in knocking 
off Inc lumpy entiou that may he taken up; at 
the same tirfic do not set so close ax to cause 
jamhlng mid hiraknge of I he spiktd lattiee and 
possibly ojher plumage to the machine. 

See that the fan is running full sjieed, and Mt 
not slipping, so lhat the dust anti My are being 
taken away. Clean the machine fr^jUOTitly. 

Hopper Feeder. Adjust the evetier organ to 
suit the feed required. Set the swing duo# to 
B operate when the hopper is a little above half 
full See that the clutches or strap fi*k of the 
stop motion acts prompt^’ when the lap end 
knocks off tfr when the swing inard moves. If 
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' the hopper is allowed io get too full-almost 
empty a very irregular feed will result. Do nqf 
use Cotton that is riot well opened by the bale 
breaker ; rather pass the cotton through the bale 
breaker twice than feed lumpy material to the 
hopper feeder. Keep the machine vh'an and 
replace damaged laths at omv. Do not allow 
the spiked lattice to run slack, See that the cotton 
in the hopjxT is fairly level m the width of the 
machine and not at higher level at one part 
than at another. He cartful to set the eVenon 
organ parallel to the spiked lattice. 

Openers and Scutchers. Scrutinisse the fml to 
the opener, if fed by lattice, to see that it is fairly 
uniform in thickness across the width, romemWring 
that the pedal regulation has little effect on 
irregularitk’s across the width of the feed. Try 
to obtain uniform laps on openers as well as 
scutchers, and do not think that the regularity 
of opener la]is is *>f no importance. The use of 
two or more line* of butchers is often a necessity, 
not to extract mom waste hni to obtain the 
regularizing effect of the doubling of the Japs. 
Use a porcupine bladed Water on tW scutcher in 
preference to the two or three blachtfl boater. 
When the strap lias been sot correctly for a given 
weight of lap, kick up the levers so that no un¬ 
authorized alteration can lx: made. Never set 
the Water too near to the foist roller. Carefully 
note how the cotton is debited cm the cages, and = 
if the deposit is irregular examine the fan and the 
passages from it on each side of the machine. 
Exclude draughts, and see that the leather draught 
preventers am in good condition. Keep the 
lattices at a uniform tension, Do^not imagine 
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that the # regulator motion is sensitfve enough to 
^pmpensate for a lap running off and not being 
replaced boon enough. ITso a turn ove* btard 
when staining a new lap, and see that it is used t(j 
make a level start, and not a crumpled irregular 
one. Sfc* that the damfMTs inside the cages art" 
*et on the centre line of the cages or a little forward 
if the centre line* so that lhe*flrm- comes freely 
From between the cages, inattention to this is a 
Frequent cause of sticky lajis. Keep the fan strap 
imifrfhn in tension, also the lap end ^trap, and 
jest the speeds frequently with a tachometer. 
Ktjp a recoil of the weights of all the laps made 
'in the scutcher, ami frequently weigh the o]x i ntT 
apfl. Frequently test yard or two-yard lengths 
if lap. 

Cards. Start with a level wlgr to Ihe lap and 
riece up carefully to a level edge uf the preceding 
ap, remem lx i ring that 1 in. of fed Jap will result 
n, say, 100 in n. of < lei i veiral sli vlt Wi 1-U a weigh fix! 
eed roller see that both ends of the roller are 
equally weighted. Test the straightness of the 
ecd roller, Set the laker-in to the cylinder, and 
hen set tin# fix'd roller or dish feed and motor 
uiives, unless the dish feed is carried on the taker- 
n bracket. If the taker-in is slightly out. of truth 
ind the bfarer ls slightly worn, setting should lie 
lone when the taker-in is at its nearest point to 
ho cylinder. When setting the fiats commence 
o adjust the flexible at tlui bracket that draws 
he flexible towards the centre of the eyhqjler. 
Vs a card is l< set n when not working, all oTgans 
.hat revolve will occupy different posit jpus when 
he machine is working^ The two cylinder 
ledestals lwer wear alike, as one is subject to 
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the pull of the driving bolt. A further <poitit to 
observe is win‘flier the pins on the flevihic ar€ 
Waring on the top of the adjustable bracket slots 
or on the bottom of the slots, Jf there 3s the least 
play ill these slots, the settings will be altered 
when the machine begins to revolve. On starting 
up new wire elnllong, the flexible is in a normal 
(condition and the weight of the flats and the pull 
of Urn flat chain press the flexible pins down on 
the bottom surface of tlioslni in the brackel but, 
after some'wear lias taken place on the wild thd 
flexible will have been forced down inlo a strained 
position and the tension may be sufficient t tn 
counterbalance 1 lie weight of the flats and the pull 
of the chain drive and 1-hus force the pins jigamsl. 
the upper siirfaee of I be slot. These points rnpjire 
consideration in setting a curd, and idlownnees 
must )>e made for them in the gauge used, 

Jf a gauge shows any sign of wear, discontinue 
its use. Tc-st a gauge, Ijcfoie using it, Eiy a 
micrometer, and always have a slandard set, for 
CK'easional (‘hiking purposes. Rent or distorted 
gauges should never he straightened and 'used 
aguin. Discard gauges used for setfing wire sur¬ 
faces afttT three yearn use, and get new ones. 
Never stamp names, etc., on thin sheet steel 
gauges, not even on parts that are not used for 
testing. Jf 3s a common occurrence for cards to 
be set up with old worn gauges by orators mid 
old carders and to give very gmal results, but when 
Te-set by someone else to the same gauge numbers 
and with new gauges, <|uik i different results' am 
obtained.* 

Grinding and stripping arc matters of organisa¬ 
tion. Keep a rough chart of t he mrdft and number 
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them. Alark on the 1 1 1 art the linn 1 when each is 
ground. Thirt will prevent enrelessness: frc- 
quonlly <juds are overlooked for long |M-ricrflts_ fc hut 
the cheek system will ensure that they are all done 
in turn. (Men the stripping of cylinder and 
duffer 3* done carelessly, and faulty slivers are 
pmJ need. Keep elean 1 ho t draughl prevnitcr 
rollers, or Hnuej\ on feed rollers. Keep the 
working surfaces of Hat cmlw and Ihr surface of 
flexible free fmm caked dirt-, Adjust the k|HT( 1 
(of Hats to the required amount id waste lo be 
extracted, and adjust the front and baek flak's 
ti^suit this. i>o not regulate the front- plate for 
more or less flat waste stri|)s. Ik' not have the 
web too tight between extender rollers and eomb, 
nor the sliver loo light belween en lender roller* 
and ouiler top; at bulb pluees Irregularities are 
frequently prod need Fieeings of sliver should 
he done carefully and not misled up together 
Keep machine fixe from flulT, also the funnel and 
dearer*. * 

Draw Frames. Kellers to be set absolutely 
parallel toeaeii oilier. No binding in the liearing.*. 
Top roller* absolutely parallel to bottom rollers. 
To those who consider the settings or spacing id 
the rollers Jo I m very important 3 it will be essential 
lo have the lop roller* din'dly over the centres 
of the bottom rollers, as the nip of the rollers is 
the real sett lug ]H>int. Drafts liel w een each |kiir 
of rollers to In 1 well proportioned and not the tin me 
in each bead. It. is quite evident that the^irst 
^ead dealing with card sliver must be drafted 
differently from, puiy, the second*and tlflrd heads 
which have a somewhat mmv ivgulat and parallel 
set of fibres* to ad upon. This question is one 
a - rsriwj ai ta'- 
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of judgment and reason, and cannot bcrdeeided 
by a rule, mathematical or otherwise'. Keep th* 
fiutea ’vfell scoured. It is a great advantage to 
have bottom rollers case hardened all over. See 
that every bottom roller runt? true. Never let. a 
leather covered top roller get. hollow* Use weights 
on the* light side rather than on the hi i avy side. 
Sec that all n-Juris gear eonodly. Out gears are 
almost, essential. Adjust the spoons and front 
trumpt so that they will act promptly. Homo 
" trumjtetsare used for all kinds of sliver and oirt 
liner sliver do not ad. when waste yds on it. Set 
the eoiler so that the toils just Hoar the sides,of 
the can. Sir that all cans revolve* true. Use 
springs and plate' in vans for lino cotton, and 
capf’cmlly ermibrd sliver. Have (jcrfectly smooth 
surfaces on rollers and other surfaces over which 
the cotton pusses. See that ad collections of find 
and flat waste air removed whenever formed, and 
especially the under clearer’* waste. a good 
varnish that dries smooth, and din-s not develop 
cracks. The me of a good varnish, of course, will 
reduc(< the flat waste 1 . 

Flyer and Bobbin Frames* The flutes on the 
drawing irame rollers are applicable to these 
frames. The amount, of twist, put in the roving 
should be sufficient to ensure good winding and 
unwinding from the bobbins when put in the 
creel of the next machine'. Too much twist may 
have some little effect on the drawing action of the 
subsequent machine^ but. its great disadvantage 
h loss in production, T<xi little twist resultfl in ( 
stretched* rovings of a very iiregular character 
both on the bobbin lydng made and in the creel 
of the next machim^, The creel tjf the mule 
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shows this stretching most. prominently, as here 
*he roving is fin<^ and the stretching Kimply breaks 
the ends^ but the same strefching occur* nf the 
crc'ols of all the passages of Hy frames. Ik good 
cone drum straps with butt piei mgs, or an endless 
belt or*Ulb patent belt. Ntart. lln- set. \u1h the 
cone drum in Ibe correct jmsilion for tile riiamefer 
of the empty bobbin. Have S traverse guidi* for 
the roving whk h will travel almost the full length 
of the covered purl of the roller, A variable 
Itraverse guide is best. Grooved and follow top 
rollers are had, so replace them before they mull 
that stage, Uo not allow the tenters to interfere 
with the Mt on the cone drum to humour the 
winding. See that flyers art' balanced ; that 
every part is perfectly smooth, that the legs and 
paddles or pressers mv not distorted. Try to keep 
every spindle running and producing, and prevenf 
narcleMmcta by constant supervision. Do not 
permit any altera tint is of tin 1 tension by varying 
1 lie turns of the roving round the pressor ; tenters 
frequently do Ihis to bring a bobbin to nor¬ 
malize after an end Inis been down for a short 
time. 

See that all spindles are running freely in the 
collars whyn Ufce bobbin rail is at. each end of the 
lift i that the rail is moving fmdy in the slides ; 
that the long ruck is not sticking . that no wheels 
arc loose, and that all are correctly geared. Re- 
place broken tilled wheels at once. Replace 
worn pigeons mid catches, tie-' that no ftyilty 
skelvers and bobbins are in use; and that no 
footstep in the creel are cracked broken. 
Attend to the cleaning of all rollers* back, middle 
and front, ufc well as the traverse guides. 
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Had mi Ik must he avoided by careful piecing 
and by preventing wiude or fluff from pissing 
forward nti the roving He prtiunbrly careful 
to (see that the strike bevels are set correctly and 
atsli promptly. 

Sliver Lap Machine. When this nuelfme is used 

for making b]js which go directly to the condor, 
ei fflll width lap is 'made hut, if the b|>s go to the 
ribbon bp machine, the laps must he made 
narrower in order to allow for the spiraling old 
when drafting. The allowauee is usually‘front 
1 in* to \l Ins. See lliat each spoon is riding, 
and so adjusted as to net promptly when :m ^rul 
breaks. Make good level piecing*. Have end 
phi left and large tinted rollers perfectly smooth. 
Adjust the rack and gearing equally on b»1h 
sides, mid Atv that the friction block and pulley 
3l.iv effective and giving equal pressure id. each, 
end. Insist on care lieing used in starting a 
new lap to avoid a crumpled-up lHghming. Keep 
eh'an. 

Ribbon Lap lor Draw and Lap) Machine* The 

utmost care must lie taken that all pints of the 
machine over which the col Inn passes^aiv peiTeetly 
polished. The plating of the tuned plates and 
table should tic watched carefully ,Jo see tbit the 
plating ihie* not \*v\ off and leave raw edges of 
metal. There is considerable friction between 
the cotton and plates, Eind variations art" easily 
produced by this cause alone. Discard all plan¬ 
ished steel plates. Test the lap frequently. Keep 
all tiearings free from Huff, and protect the maeftiiie m 
against strong draughts. Carefully adjust weigh Is * 
[>u Calender rollers, upd see that the brake is 
acting properly at all stages of the lift* A variable 
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brake is V'sL See thal the locking of tIn- spindle 
it done proj>er]y. ('ul which are advisalje, ifti'e 
Ihflt tin 1 *pindle end pklcs and bobbin run ]kt* 
flatly triit', and IJml- the bobbin beds its full 
length i*ii 4 he tflift'd rollers, Keep the end plates 
five frnm contact viilli Hie flaming, and guide llie 
Hei'ee mi 1o Ihr i bobbin .so thfd it does not 5*ct 
crunched up sif rarli md Idir tnp calender 

fullers ..Id he drhen positively Slop motions 

W kp running mil ;md for fell lap n *to hr set 
carefully to ai l promptly. 

Comber* l ‘si well const vurlni gauges and let 
tin in hi' aceurale, Test tFir cylinder for truth ami 
discard all needles that have hern oil-stoned down 
Mil their points in elder to 1e\el them- U good 
magnifying glass will shew ih*‘ wide dMTereiiei> 
Ix'tween good and badly set net‘dies, Keep the 
tup ynml) in jierfeet condition. Have ail rollers?, 
nipjxTs, and eomhs perfectly parallel to the cylinder 
surface. Keep leathered wrings in good condition. 
Do not allow hai'ilrmd spots of dirl. tn remain on 
cylinder Hides. Kxamine nippers freipirntly, find 
see that the.grip is always uriifonn. Screw up 
leek nuts carefully Im ensure Llial no alteration 
ip yetting screws takes place through Hie vibration 
of the niffehiuF-, Kepkui- damaged half lap at 
once, Nee that brush and dnlfer are anting 
properly and that fill Ihe waste is being carried 
,aw r ay H gettings vary so much that no purpose 
would he semd in giving timings and settings, 
but fcfter re-selling, U'st carefully by hand driving 
tun 1 11 leu f im I wa st e ] screen tage. Pi ’ rfeest e]pa nbness 
is essential. 

Bad ends iii the Card roorih A great variety of 
causes result in bail ends. The principal cause's 
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and suggested n-jiii-fli-f’tt nmy In' stated briefly ns 
full^WS— c 

Neglect of nr careless picking of lyillm and 
underclcarerM. Cureless brushing down; the 
brush requires constant cleaning to t remove 
lumps; healing or fanning thorn away should 
he prohibited. .Stop machines when brushing 
down, Bad piecing* rtf bobbins, Boiler Jape. 
Allowing bits of roving In fall when creeling, 
especially the front row of bobbins. Dirty and* 
had top rollers I >irt y sliver guides* Over® 
lapping of slivers in piecing up. 1 >h*ty tables* 

Dirty cylinder ends. ..iged nmlles rnd 

combs. (tans ovr mu lining. Neglect of wiping 
down creels, liobbius and plates and picking of 
ereel j>egs. Piecing up with dirty or oily fingers. 
Mules. Many of the notes regarding CEirel room 
machinery are applicable to tht' nudes, especially 
those regarding picking of rollers and clearors, 
brushing down and general cleanliness of cr. els, 
lxibbins, skewers, * etc. Scavengers will assist, 
but they ai^t' never adequate* Piecing up of 
rovings should be done properly, lightly twisted, 
and no more than one inch overlap, Iki not waste 
material by allowing bobbins to Ijo broken out too 
room. Break out a bobbin with 'sidlkfieui length 
to allow' piecing before the end runs through and 
break otT an inch or two of the new' bobbin before 
piecing up. Use up the pieces that are broken 
out up early as possible, and hit that they do not 
gather fluff. Run a full bobbin with a half bobbin. 

See that the return band weight is free to fall. 
And that it never touches the door, and renew 
the Iwmd before it *how r s serious w'ear. It is a ' 
serious fault to allow any band to 1 break before 
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rcnewiiig it; the loss in other directions is then 
rfar greater than eiti y saving in newt of Ihe hands. 
Spindle tops, wiirvt's ami bolters should*bc*keffli 
dean, fJo [hit or spindle band ends should fop 
allowed to lodge on the spindle footsteps. 

Tie spfhdle hands with :t sailor knnl, not jl 

granny " knot , 

Mark the amount of inelin^ on the had: Shall 
scrolls so that the amount used ran foe seen tdlcr 
altering the knocking out. Adjust Hie drawing-up 
scrolls so that the carriage readies ill? foaek stop* 
gently. Adjust the friction cones as they weai or 
hmjine compressed, See that t lie carnage is 
perfectly parallel tu Ihe ml lots. Judgment of 
tendon in a luind is the main js>inl. If hands are 
not in equal tension, duo to d retching, they mud 
foe tightened, the ^irtieular band to foe tightened 
^depending upon the direction in which the carnage 
is out of line. Always start squaring from the 
outend. The squaring hands uiider the oarmgo 
should foe in equal tension. Do uol slop a spindle 
after piecing up. See that no adjacent cop has 
wound on an end that has broken when the carriage 
is running in. 
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PREFACE 

In this volume, the student and the practical man 
arc first made acquainted ’with the characteristics 
of the raw material and its various sources of supply. 
Hitherto, the usual course of instruction from this 
point lias been to deseril>e each process and the 
machinery through w hit'll the cotton passes until 
it is made into yarn. In doing this, it has been 
customary to describe all the numerous nu'chanical 
details ami to jwint out the ojxTutions of mixing, 
doubling, drafting, owning, cleaning, combing, 
parallelizing, etc., as they occur in each machine. 

A constant rrjwtition naturally occurs in this , 
system of instruction. 

The better method hast been adopted in Aie 
present Ixnik of 1 rating each of the jyroeessefl or 
elements as separate items and giving the various 
mechanical methods of carrying out the desired 
effects. All this i&Mone before any complete 
machine is described. The reader has thus pre¬ 
sented to him a cle^ - idea not only of what js 
necessary; to /transform the cotton fibres into a 
certain state, Jput also the various mechanical 
elements suitable for carrying out the operation. 
With a fvtad a mental knowhxigc of this kind it 
becomes a*simplc matter to grasp quickly how a 
complete machine is built up from the component 
mechanisms. Also, the reader is able to form a 
judgment as to*tho mechanism botsljmitcd to any 
gi’fren proem. The complete machines are dt> 
dcribefl and illustrated for guidance, atid the whole . 
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of tiie pro£e$ves in the uvll up to the spiLining of 
yarn ia made elear, 

Tfie size of the book bus naturally led to a 
severe condensation of this \w\\ method of inquir¬ 
ing and dee]>eni]Lg a knowledge of roll 01 spinning, 
but the author and publishers hope that the 
volume will |irove )mih Intend tug and valuable 
not only to tile studnil, but also to those pnielienl 
men who air apt to look on each process in a mill 
as a separate entity disconnected from every 
other proven 

Teachers and si udcnts will find tlud the volume 
i& applicable to the suggestions made by the 
Hoard of Education iu its Memorandum on the 
Teaching of Textiles, 

The author's 3 volume book on " t Vitton 
Spinning^ may lie consulted for very full details 
of machinery and processes, and Ins hunk " Cotton 
SpRiuhig Calculations gives all necessary rules 
and gearing plans of mill machinery. Other 
reference books yiv mentioned at the end of this 
volume. 


lioitfut. 


WM. \OTT TACCAKT. 
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An apparatus for Industrial Oddomhi to eomW 
several functions in ana unit— 

VENTILATING, HUMIDIFYING, AIR: 
CIRCULATING, WARMING, COOLING 
AND AIR DISINFECTING . . - - . 

fir In response to many enquh-Ti* for a combination 
VI machina* to apply to ab desses -of Industrial 
Concerns with the shove objects, we have 
pleasure In intimating to trader* that the equity 
ma^t Is now ready to be ottered to the Trade. 

fir We can safely say that the machine will open 
IJ] out a NEW BRA in the VENTILATING- 
AND, HUMIDIFYING WORLD, and shall 
be pleased to prepare schemes and proposals 
tor its application on receipt of enquiries. 
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